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Industrial Research 


Last week we printed a full-length description 
of the new laboratories recently installed by the 
Mond Nickel Company at Birmingham. During 
a personal inspection of the buildings our mind 
naturally passed in review other similar instal- 
lations we have inspected, such as the research 
laboratories of the General Electric Company, at 
Wembley, those of Imperial Chemical Industries 
at Winnington; the Metropolitan Vickers Com- 
pany at Manchester; the United Steel Companies 
at Stocksbridge; the London Midland & Scottish 
Railway Company at Derby, and the Firth- 
Brown Laboratories at Sheffield. The object of 
all these is the same, namely, to increase the 
service they give to their customers. Obviously, 
one of the difficulties which beset the directors 
of these laboratories in this connection is to 
ascertain exactly upon what problems the public 
desire increased knowledge. Naturally enough 
they rely upon such factors as complaints; out- 
standingly good performances, parallel develop- 
ments made by direct competitors and competing 
industries and by foreign countries. Many 
pointers for the prosecution of this work comes 
from the “ intelligence department ’? and the 
reports of the commercial representatives. A 
source of information insufficiently used is the 
work of the technical committees of the great 
national institutes, such as the Institute of 
British Foundrymen. Amongst them is a body of 
well-informed opinion as to gaps in existing 
knowledge; of divergence in research results 
which need clarification; of difficulties in exist- 
ing specifications which need research for their 
amelioration; of theories which require experi- 
mental proof, and of test results from apparatus 
not at their disposal. From a personal appre- 


ciation of the enlightened outlook of the directors 
of these laboratories, we are convinced that 
where an objective research is requested by an 
erganised body of experts, it would receive very 
sympathetic consideration if not actual acquiesc- 
ence. Especially will this be the case where a 
mutuality of interest be disclosed. For instance, 
researches that spring to one’s mind are the 
enamelling properties of low sulphur irons; the 
spraying of various metals on moulds and cores 
to improve the surface of castings; chemicai 
composition and camber; “ life ’’ tests on alloyed 
cast iron; destruction tests on comparable high- 
duty iron castings and weldings, and the wear 
of moulders’ shovels. In connection with this last 
question, it would fall into line with the exten- 
sive tests which are constantly being carried out 
to evaluate the life of the flex serving carpet 
sweepers and electric irons. Empirical results of 
this kind can yield very useful data for an 
industry. 


Abrasive Wheels 


The use of abrasive wheels is so widespread in 
foundries that no apology is needed for drawing 
attention to the new edition of the Home Office 
pamphlet on this subject. It is intended to be 
a guide from the point of view of safety with 
regard both to accidents and to damage to health 
through the inhalation of dust. Makers and 
users alike have contributed to this book. The 
abrasive wheels that have supplanted the old 
natural stone are either those containing alumina 
or silicon carbide, and emery is a natural pro- 
duct in the former group, corundum being a 
purer, but also natural, form of emery. Of the 
synthetic abrasives, there are many examples 
known under a variety of trade names and pro- 
duced in the electric furnace, but all are essen- 
tially composed of one or other of these two 
materials, alumina or silicon carbide, bonded 
either thermally or chemically. The most widely 
used bond is clay, subsequently baked to form a 
vitrified wheel. Silicate of soda and shellac, 
rubber and synthetic resins are also used as 
bonds. 

The pamphlet discusses in detail the precau- 
tions which should be taken to prevent a wheel 
bursting. The speed range of 4,500 to 5,500 feet 
per minute is recommended for general purpose 
grinding to give proper results with an economic 
life of wheel. For precision work on plain wheels 
6,000 feet per minute is a recommended maxi- 
mum. The dimensions and method of mounting 
the grinding wheels are governed by a 1935 
specification issued by the B.S.T. 

It is of interest to note that cast iron is not 
recommended for the peripheral portions of 
guards for wheels above eight inches used for 
rough grinding, or above twelve inches for pre- 
cision grinding, although cast steel is suitable, 
or malleable cast iron suitably made for preci- 
sion wheels not greater than twenty inches in 
diameter. The remaining precautions refer to 
the question of dust, involving eye-protection for 
grinders, and suitable exhaust ventilation to 
prevent inhalation. Altogether, the pamhlet is 


one which should be studied and kept for refer- 
ence by all those responsible for the installation 
and operation of grinding wheels. 
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Institute Elects New Members 


At a Council Meeting of the Institute of 
British Foundrymen, held at the Queen’s Hotel, 
Birmingham, on October 17, the following were 
elected to the various grades of membership. 


Subscribing Firms. 
British Moulding Machine Company, Limited, 
237, Weston Street, London, S.E.1, manufac- 


turers of moulding machines: Representative, 
V. KE. Cashmore. W. Heaton & Company, 
Limited, Millmoor Works, Rotherham, iron- 


founders: Representative, G. C. Yuill. | Norton 
Grinding Wheel Company, Limited, Welwyn 
Garden City, Herts, manufacturers of grinding 
wheels: Representative, C. W. LeGrand. — T. 
Summerson & Sons, Limited, Albert Hill 
Foundry, Darlington, iron and steel founders : 
Representative, S. S. Wrightson. 
As Members. 

A. Aston, general manager, Revo Foundry 
Company, Tipton, Staffs; E. R. Briggs, consult- 
ing engineer, Rugby; H. Brown, director, Alex 
Brown & Company, Glasgow; T. H. Dick, 
director, T. H. Dick & Company, Limited, Hull ; 
W. E. Elliss, director, W. Elliss & Sons, Limited, 
Sheffield; E. Fletcher, company secretary, 
Rutland Foundry Company, Limited, Ilkeston ; 
V. N. Howells, foundry foreman, G. Jones, 
Limited, Birmingham; F. Howitt, B.Sc., A.Met., 
metallurgist, Northern Aluminium Company, 
Limited, Banbury; R. Kidston, foundry director, 
Bennett’s Tron Foundry Company, Limited, 
Stockport ; G. W. Mansfield, foundry proprietor, 
Mansfield’s Foundry, Shepherd's Bush, London, 
W.12; C. F. Morgan, partner, Bath Foundry 
Company; J. Morris, foundry superintendent, 
Aero Engines, Limited, Kingswood; E. Noble, 
foreman patternmaker, 1.0.1. (Metals), Limited, 
Birmingham; W. C. Pilcher, works manager, 
Stanton Ironworks Company, Limited; W. H. 
Salmon, foundry _metallurgist, Hadfields, 
Limited, Sheffield; A. W. Simpson, managing 
director, Rutland Foundry Jompany, Limited, 
Ilkeston ; H. Stringer, foreman moulder, Widnes 
Foundry (1925), Limited; R. J. Tucker, 
mechanical engineer, Bryan Donkin Company 
Limited, Chesterfield; F. A. Wilson, sales repre- 
sentative, W. Jacks & Company, London, E.C. 


As Associate Members. 

L. Algar, foundry clerk, C. P. Kinnell & Com- 
pany, Limited, London, S.E.1; J. W. Bampfylde 
A.R.S.M., metallurgist, British Cast Iron Re- 
search Association, Birmingham; W. C, Batham 
pattern shop superintendent, Audley Engineering 
Company, Limited, Newport, Salop; W. P. Bell 
assistant electrician, Fullwood Foundry Com- 
pany, Limited, Mossend; A. V. Biggs, commercial 
foundry manager, G. Adlam & Sons, Limited 
Bristol; D. C. Black, assistant foreman pattern. 
maker, Fullwood foundry Company, Limited, 
Mossend; J. Bradley, foundry foreman, H. 
Broadbent & Son, Ashton-under-Lyne; B. E. C. 
Chivers, assistant foundry foreman, Evans & 
Company, Radstock; H. W. T. Death, senior 
furnaceman, Crane, Limited, Ipswich; L. Eccles, 
under-foreman, Cherry Tree Machine Company, 
Limited, Blackburn; W. Galbraith, — brass 
moulder, Glenfield & Kennedy, Limited, 
Kilmarnock; E. Green, foundry foreman, H. J. 
Foster, Limited, Sheffield; W. J. Hares, pattern- 
maker, Fine Castings, Limited, Bristol; T. W. T. 
Harris, foundry chemist, Stanton Ironworks 
Company, Limited; J. Hough, moulder, British 
Cast Iron Research Association, Birmingham; A. 
Hudghton, foundry and pattern shop foreman, 
B.B. & C.I. Railway, India; J. King, foreman 
moulder, E. R. & F. Turner, Limited, Ipswich ; 
J. H. King, foundry foreman, J. Stone & Com- 
pany, Limited, London, S.E.14; B. MacDougall, 
assistant foundry manager, G. & J. Weir, 
Limited, Cathcart; G. J. MacDougall, foundry 
rate fixer, L.M.S. Railway Company, Glasgow ; 
D. Miller, cost clerk, Mitchell Russell Company, 
Limited, Bonnybridge; R. B. Newton, assistant 
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manager, W. H. Newton & Company, Man- 
chester; F. W. Noy, foundryman, Austin Motor 
Company, Limited, Birmingham; C. Ollerenshaw, 
foreman moulder, T. Robinson & Son, Limited, 
Rochdale; H. G. Parker, metallurgical chemist, 
Lightalloys, Limited, London, N.W.10; A. McL. 
Pear, chargehand, Rutland Foundry Company, 
Limited, Ilkeston; J. R. Perry, founder, H.M. 
Dockyard, Plymouth; H. Prince, patternmaker, 
Qualeast, Limited; H. A. Redshaw, pattern- 
maker, Qualeast, Limited, Derby; A. P. Riley, 
assistant to steel foundry manager, English Steel 
Corporation, Limited, Sheffield; H. G. Summers, 
foundry instructor, Aero & Engineering College, 
Chelsea; H. Turner, foreman patternmaker, 
Stothert & Pitt, Limited, Bath; O. M. Turner, 
apprentice supervisor, English Steel Corporation, 
Limited, Sheffield; L. H. Tyldesley, foundry and 
pattern shop foreman Railway Signal Company, 
Limited, Liverpool; J. Vickers, patternmaker, 
Rolls-Royce, Limited, Derby; A. Watson, 
assistant chemist, Qualeast, Limited; W. J. 
Welshman, foreman engineer, Fullwood Foundry 
Company, Limited, Mossend; A. A. Wilder, 
patternmaker, W. Wilder & Sons, Limited, near 
Wallingford; F. B. Wilder, assistant foundry 


foreman, W. Wilder & Sons, Limited, near 
Wallingford; E. A. Wood, foundry worker, 


Bridge Foundry Company, Limited, Rotherham ; 
EK. Wrightman, foreman moulder, Qualcast, 
Limited, Derby. 

As Associates (Students). 

N. Anderson, apprentice moulder; J. H. 
Charles, apprentice moulder, Cochranes (Middles- 
bro’) Foundry, Limited; R. D. Cheyne, foundry 
apprentice, Dorman, Long & Company, Limited, 
Middlesbrough; T. W. Edge, apprentice pattern- 
maker, W. Shaw & Company, Limited, Middles- 


brough; E. K. Greenwell, apprentice pattern- 
maker, Cochranes (Middlesbro’) Foundry, 
Limited; R. O. Higgins, apprentice moulder, 


Head, Wrightson 
Thornaby-on-Tees. 


& Company, Limited, 


(Concluded from next column.) 
its achievements had been the gradual breaking- 
down of the conservatism of the past and in- 
stituting in its place a spirit which enabled those 
engaged in the production of castings to ex- 
change experiences and report discoveries. 

Mr. Woolley suggested that the commercial 
side of the foundry trade could benefit consider- 
ably if it developed the same spirit of co-opera- 
tion as had been developed by the Institute of 
British Foundrymen on the technical side. 

Speeches were also made by the Mayors of 
Middlesbrough and Thornaby, and subsequently 
there was dancing. 
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Inauguration of Middlesbrough 
Branch Winter Session 


MR. H. E. WOOLLEY ON CO-OPERATION 


The Mayor of Middlesbrough (Councillor A. 
Elstrop) and Mrs. Elstrop, the Mayor of Thor- 
naby (Councillor J. L. F. McGann) and Mrs. 
McGann, and Mr. H. Winterton, the Presi- 
dent of the Institute, honoured the opening 
evening of the Middlesbrough Branch of the In- 
stitute of British Foundrymen, which was held 
in the Cleveland Technical Institute, Middles- 
brough, on October 9. 

Mr. Winterton, addressing the meeting, main- 
tained that the Institute, since its formation in 
1904, had done great work, not only in the up- 
lifting of the trade, but also in the explanatory 
data which it had provided for foundrymen. 

He noted that in the City and Guilds of 
London Institute examinations four first and 
three second class awards had been gained by 
Middlesbrough Branch members, as well as a first 
prize bronze medal and two first-class passes. This 
was a record of which Middlesbrough would be 
proud, and it showed that the younger men in 
the district were taking considerable interest in 
their work. He hoped the Institute would con- 
tinue to encourage the work of these young 
people. 

In his Presidential Address, Mr. H. E. 
Woottey said the Branch was hoping for in- 
creased activity and membership with the im- 
proved trade conditions the Tees-side district was 
now enjoying. He thought that the strength of 
the local Branch was well illustrated by the way 
it carried on during the period when trade was 
bad. 

Advancement had been made through the in- 
dividual help of all its members. The Institute 
was playing, and had played, a tremendous 
part in raising the status of the foundry trade, 
and now its accumulated technical and scientific 
knowledge was consulted and valued whenever 
the intricate problems of modern engineering had 
to be dealt with. 

Mr. Woolley pointed out that the best brains 
available had done wonderful things to perfect 
design and machining methods; but of what good 
would this have been if the foundrymen had not 
advanced with the times and discovered how to 
make castings to meet the heavy duties they had 
to fulfil’ The collation and spreading of the 
necessary knowledge had been one of the chief 
activities of the Institute of British Foundry- 
men, and its past work alone merited the future 
support of the foundry trade. Not the least of 


(Concluded in previous column.) 


MEMBERS OF THE NATIONAL ASSOCTATION OF Ha&MmaTITE Pi1c-IRON MANUFACTURERS 
on A Recent Visit to THE Forn Motor Company's Works, DAGENHAM. 


: | 
=a 
j | 
| 
4 “= 
| 


OcTOBER 29, 1936 


Runners and Risers 


Multiple 
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on Small Steel 
Castings” 


By H. T. LANGLEY 


A great many points have to be considered 
before deciding where to run and feed a steel 
casting. Steel has certain characteristics which 
cause it to be a very difficult metal in which to 
make clean, sound castings free from distortion, 
such as components for the mass-production 
machine shop. 

There is a high liquid contraction, causing 
large cavities in the heavier sections unless 
properly fed; the solid contraction is very high, 
and the steel itself, in cooling, passes through 
a range of temperature at which it is very 
weak. In consequence, anything holding the 
casting, and preventing easy contraction, will 
result in cracks and, if held enough, large tears. 

The next source of trouble is scabs and the 
resultant non-metallic inclusions in the casting, 
which cause so much trouble in the machine 
shop through the breakage of tools and brings 
the tool room manager to the foundry to make 
many not very flattering remarks. The chief 
cause of this trouble is that the molten steel, 
because it has such poor flowing properties, has 
to be forced into the mould as fast as possible, 
and mis-runs and cold shuts are not unknown 
even then. This leads to an abrasive action on 
the mould and a refractory suitable for mould- 


fusion between chill and casting will not take 
place, and when machined it will show as a fine 
crack which may result in the rejection of the 
casting after much expensive machining. 


Solid Contraction 

For the solid contraction proper ramming is 
necessary, care being taken to ensure that the 
face of the mould is hard enough to withstand 
the flow of metal, and the body of the mould 
soft enough to give to the cooling casting. This 
can often be done better by ramming up blocks 
of wood between projecting parts, and drawing 
them out, leaving a space for the rest of the 
mould to break into. This can, of course, be 
done with machine-made moulds, where difficulty 
may be encountered in obtaining uneven ram- 
ming. 

The runners and risers should be placed, if 
possible, in such a manner as not to pull against 
each other, and to be well clear of any bars in 
the boxes. In addition, it is frequently necessary 
to have bars ready and to loosen all round as 
soon as the mould is poured. 


Feeding Difficulties 
Perhaps the most difficult problem is to get a 
clean casting, as when taken in conjunction 
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runner which is too small on one heat may be too 
large on another, or at the beginning of the 
cast; but in practice the difficulties can usually 
be overcome, and the author has cast over 200 
sprays of castings with one heat from a one-ton 
converter. 

It is proposed to show how, in the author’s foun- 
dry, the management has eliminated many risers, 
and produced steel castings suitable for mass- 
production machine-shop practice with an 
appearance which a few years ago was thought to 
be impossible. 

Fig. 1 shows a box of steering boxes, each 
casting weighing 53 lbs. When delivered to the 
machine shop, they must be clean, sound and 
true to pattern, as they are all machined in a 
jig, and cross-joints or scabs would throw all 
the holes out of place. 

There are eight holes drilled in this box, and 
each one involves a boss, which is a potential 
home for a draw cavity. Horse-nail chills are 
used to help to overcome this difficulty, and, cast 
as shown, there are very few returns, but if cast 
too hot, the boss nearest the runner will require 
welding in the corner nearest the runner. The 
solution of this has not yet been found. 

It will be noticed that the downgate is very 
long to give height. This is important in order 
to get the top boss solid. By this method the 
risers have been reduced to a pencil thickness, 
so that they are easily cut off, save metal, and 
do not spoil the look of the casting. These 
dummies are by no means meant to feed the 
casting, but allow the gas to escape readily, 
minimising the possibility of a blow hole in the 
top. By their use the top boss is also more 
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ing has not yet been discovered, which will with- 
stand that action at the very high temperature 
of molten steel, which must be about 1,600 
deg. C. 

These, briefly, are the causes of most of the 
trouble in the steel foundry, and until an alloy 
is discovered which gives the same strength at 
the same cost, but without these failings, the 
foundry executive staff will have to keep devis- 
ing ways of overcoming them. 


Overcoming Fluid Contraction 


For the fluid contraction, risers are cast over 
the heavier sections to act as reservoirs to supply 
the cooling casting with liquid metal. This in- 
volves much waste metal, as the feeder obviously 
must be larger than the sections to be fed, or 
it would freeze first and be useless. There is 
also considerable expense cutting them off, and 
they certainly do not improve the appearance of 
the casting. It is therefore worth serious con- 
sideration to reduce them as far as possible. 

Much can be done in this direction by using 
denseners in the form of horse-nails or cast chills 
with spikes cast in them to hold them in posi- 
tion, but moderation is necessary or complete 


* A Paper read before the Birmingham, Coventry and West 
Midlands Branch of the Institute of British Foundrymen, 
Mr. G. W. Brown presiding. 


Fig. 2.—SkEcTIONED STEERING Box CASTINGS 
SHOWING VARIATION IN THICKNESSES. 


with soundness, the two are nearly always in 
opposition to each other. The author knows of 
no sand suitable for green-sand casting which 
will withstand the metal being poured at the 
top of the casting without scabbing. Therefore, 
one has to resort to running most jobs at the 
lowest point and forcing the metal up the mould. 
This certainly gives a much cleaner casting, 
but it has the great disadvantage of having the 
hottest metal at the bottom of the casting, 
whereas for feeding purposes it is required at the 
top. With very small castings this does not 
appear to matter, but as the castings get larger 
it is very noticeable, and hot metal must be 
introduced into the feeders. This can be done 
quite satisfactorily in many cases by having 
branches off the downgate in as many places as 
required. This method is much quicker than 
filling the risers when the mould is a quarter full, 
as is usual with very big castings. 


The Time Factor 
The time factor is of great importance in steel 
casting. There is only about 100 deg. C. dif- 
ference between really hot and cold metal, and 
all metal has to be poured when ready. There- 
fore, one has to cast in batches, depending on the 
size of the furnace. This makes it very difficult 


to determine the size of the runner when making 
large quantities of very small castings, and the 


Fic. 3.—A Heavier Type or STEERING 


Box Castine. 


clearly defined, the metal running over just a 
little more readily. 

Fig. 2 shows four sectioned steering boxes 
machined to indicate how the sections vary, and 
to show that they really are solid. Two are the 
same as are shown in Fig. 1, and the others 
have an additional plate with two fairly large 
bosses at each corner. This plate is 7% in. thick 
and the bosses 1} in. long and 1 in. dia. The 
method of running is the same, but two dummies 
are cast over the extra bosses, and are § in. dia. 
No trouble has been encountered since this addi- 
tion was made, except that care must be taken 
in the fettling shop, or they will be distorted. 

Fig. 3 shows a different type of steering box 
which weighs 9 lbs., and from a steel founder's 
point of view can only be described as a nasty 
piece of work. Unfortunately the illustration 
does not show to advantage all the bosses and 
corners, which are the founder’s nightmare, but 
it is apparent how the section varies from ¥% in. 
on the wall of the box to in. on the holding- 
down flange. There is rather a heavy boss on 
the side and a heavy lump inside. These were 
first cast with the runner right at the bottom, 
and the result was a clean casting, but at every 
corner was a deep pull. The runner was then 
cut as shown, and the castings were greatly im- 
proved so far as pulls were concerned, but they 
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cracked round the shoulders, where the small 


brackets are shown. These were put on after- 
wards and this stopped the cracking. Another 
complaint was a scab about the same place, which 
still persists unless very careful sand control is 
exercised. No risers are used, and horse-nails 
are used where necessary. The runner is again 
brought up well above the top of the castings. 

Fig. 4 shows a bracket which weighs 44 lbs. 
It-is 10 in. long and 4} in. wide, and the plate 
part is only 4 in. thick. It is necessary to 
pour these castings with very hot metal. They 
were first run directly into the bottom bosses, 
and the castings so secured had a good appear- 
ance and machined perfectly, except at the bosses 
where the runner was situated. There was a 
draw where the boss joined the plate; nails at 
that point would be useless, as the force of the 
metal would just wash them away. To provide 
a large feeder was impracticable owing to the 
cost, and the distortion of the casting in re- 
moving them, so the runner was moved to the 
thin plate, as shown. The result was a sound 
casting as far as pull was concerned, but it was 
found impossible to stop the thin plate from 
scabbing. This spoiled the appearance of the 
casting, and there was the risk of broken or 
blunted machine tools, so another runner was 
tried. 

Fig. 5 shows the runner cut with a right-angle 
turn into the side of the bosses; the result 
justified itself and the castings were quite sound. 
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is placed diagonally across the box and the metal 
introduced at the lowest point and flows off at 
the other end. Round chills are cast in each boss 
and afterwards drilled out. These chills must, 
of course, be smaller than the required hole, to 
ensure machining away any part where in- 
complete fusion between chill and casting might 
occur. 


Fig. 4.—Bracket CasTINGs. 

Since this photograph was taken, the manage- 
ment has been making these brackets two in a 
box, one above the other, thus effecting a saving 
in meta! and moulding costs, with equally good 
results. 

The rear axle covers, shown in Fig. 7, are 
9 in. dia., with a } in. thick outside plate, and 
where machined, *% in. thick on the centre part. 
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for it is 4 ft. long, the flange at the end is 
1 ft. 2 in. dia. and the metal thickness runs from 
1 in. at the flange end to 3 in. at the small end. 
The ball race (which can be plainly seen) is ? in. 
thick and there is no possible way of feeding this 
part of the casting except by the use of den- 
seners. At first these axle tubes were poured 
from both ends, but the experiment was a com- 
plete failure; the casting tore nearly in two, 
apparently through the two runners pulling 
against each other, and the small end was very 
dirty through scabbing. 

In the next attempt the tube was cast as 
shown, and although the metal had to be poured 
much hotter the casting was cleaner and free 
from large cracks. The brackets seen on the 
side were then put on and a green-sand top-half 
core used instead of an all-dried core. The top 
was also lifted off as soon as possible, the sand 
eased all round and the core knocked out. This 
was done with all the successive castings. Con- 
siderable distortion was found to occur in this 
casting, and the strip running the entire length 
was put on to prevent this. The arrangement 
was successful enough to warrant its being con- 
tinued, but most of the castings still require 
setting, which is done when they are withdrawn 
from the normalising furnace. The small flow- 
off at the end was the cure for a small gas hole, 
apparently caused by the air not escaping suffi- 
ciently quickly. 

In conclusion the author wishes to thank all 


Fic. 5.—Successrut Metruop or RUNNING 
Bracket CASTING. 


The turn in the runner apparently stops the 
lower portion of the runner pulling from the 
casting. The two pieces shown are cut from the 
same casting, and show how relatively thick 
sections cast into the thin section and give no 
trouble. They also show how difficult it was to 
find a really satisfactory place for the runner. 

In Fig. 6 are shown three engine brackets. 
Of the top two, the smaller one weighs 8 lbs. 
and the larger 14 lbs. They have a solid boss 
with a groove in it 3 in. long by 2 in. dia. 
These grooves made the feeding of the bosses 
a difficult matter consistent with reasonable 
fettling costs, and it was found best to cast them 
on end, as shown. Not only was fettling sim- 
plified, but the larger casting in particular was 
much cleaner, as, when cast flat, the top plate 
part was generally dirty. 

The bracket at the bottom of the illustration 
did not at first seem to offer any particular 
trouble, but this was not the case. The first 
few were cast flat, the opposite way up to that 
shown in Fig. 6, the metal being run in with 
two small gates. A small scab, however, would 
persist in appearing where the wash of metal 
took place. The next sample was cast the other 
way up, which gave rise to another trouble; this 
time pulling and cracks occurred in the fairly 
thick section where the bearing joins the plate, 
and holes were found in the two corners. 

The next samples were cast in the manner 
illustrated, and were very satisfactory. As can 
be seen, they are cast on their side; the pattern 


Fie. 6.—EneGine Bracket Castings. 


These vastings are tested with paraffin and the 
smallest scab is sufficient to cause rejection. 
When cast flat much difficulty was found through 
scabbing and various runners were tried, but by 
far the best results were obtained by casting 
them as shown. At first some trouble was experi- 


Fie. 8.—Axte CasTING. 


enced through the casting swelling and a rather 
larger runner and riser were used to take the 
strain off the mould, this method being much 
easier than packing the moulds with plates. 

In Fig. 8 is shown an axle tube which weighs 
84 Ibs. It is full of potential sources of trouble, 


7.—Rear Axte Cover 


members of the Austin Foundry for their ready 
co-operation and assistance, and the Austin 
Motor Company for their permission to present 
this Paper and for the illustrations. 


Vote of Thanks 


Mr. H. G. Hatt, in proposing a vote of thanks 
to the lecturer, said the lecturer had been deal- 
ing with one of the most difficult problems met 
with in ferrous metallurgy, that of founding a 
material possessing a high liquid shrinkage. He, 
himself, had to deal with a material possessing a 
similar complication, viz., malleable cast iron. 
One of the problems was due to sand, which 
should be studied more intensively. If a sand 
could be found which would remain rigid until 
the casting was solid and then break up, great 
progress would have been made towards solving 
many of the problems encountered in ferrous 
founding. It was rather interesting to note that 
Mr. Langley did not blame the metallurgist for 
the cracking of his castings. Mr. G. R. SHorron, 
who seconded the vote of thanks, said the Paper 
dealt with a problem in which all foundrymen 
were interested, and he was sure that the lec- 
ture had been most helpful. One interesting 
feature was that of the steering box cover, and 
he was struck by the fact that very little feed- 
ing was used, reliance being placed chiefly on the 
use of denseners. In order to make a similar 
casting in white iron, one would need to use 
heavy feeders on the boss. 
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Temperature and Shrinkage 

Mr. W. Laverton, speaking with regard to 
the short run question, said one must remember 
that the higher the temperature of pouring, the 
more would be the shrinkage. He thought that 
Mr. Langley, by using 1,600 deg. C., was using 
the proper temperature for such castings. He 
would like to ask if any pyrometer was used. 

He would also like to know what Mr. Langley 
thought was the maximum moisture content for 
green sand work. Mr. Langley thought that 
vertical running was very good, and should be 
the first method to be tried, as it gave a better 
casting. He (the speaker) was rather interested 
in the bracket castings, as no chills were used. 
With regard to the axle covers, he would suggest 
that money might be saved by using curved chills 
to suit the radii of the casting, as this would 
produce a much nicer job. 


Fusing of Denseners 

Mr. E. W. Wywnw said that he would like 
to know if the nails used as denseners were fused 
into the metal. In his experience, they did not 
fuse, and a hole was left. Turning the runner 
gate away from the casting rather than letting 
metal enter direct on to a flat surface of cast- 
ing was good practice, as also was the running 
in at the thin portions of the casting. He was 
surprised at the low liquid shrinkage as shown 
by the runner bushes; he recollected that in 
making white iron castings for black-heart mal- 
leable iron the bushes had a big sink. In iron- 
foundry practice, the use of internal chills 
changed the structure from the centre to the 
edge of the casting, and caused a more dendritic 
structure to be formed. 


Where Science Elucidates 


Mr. J. J. SHeewan congratulated Mr. Lang- 
ley on his Paper; the only criticism he had to 
offer was that it was too short. Mr. Sheehan 
said that the metallurgist could produce good 
metal to exact analysis; science could produce a 
good sand to make the moulds, but it required 
the art of the foundry foreman to produce sound 
castings by the proper application of gates and 
risers, denseners and chills, and it was only the 
intuition of an artist that could locate these 
details with success. The only alternative to 
this art, said Mr. Sheehan, was tiresome and 
uneconomic trial and error. Fig. 4 showed two 
unsuccessful methods of gating a thin bracket 
weighing 4} lbs., being 10 in. long and 4} in. 
wide, and Fig. 5 showed the successful method 
described by Mr. Langley, as follow:—The 
runner was cut with a right angle turn into the 
side of the bosses; the result justified this, as 
the castings are quite sound—the turn in the 
runner apparently stopped the lower portion of 
the runner pulling from the casting. Art 
initiated this method, continued Mr. Sheehan, 
and science explains it by pointing out that by 
simply changing the direction of the isothermal 
lines in the runner, rapid freezing is obtained 
over a small area (i.e., at the angle) and the 
casting cannot feed back. Other examples occur, 
the man who first used coal dust in moulding 
sand for cast iron was certainly an artist, and 
scientists still find much pleasure in explaining 
its function, although the credit still belongs to 
an unknown artist. 

Mr. G. M. CattacHan said that he was 
interested to hear Mr. Langley say he ‘‘ banged ”’ 
the metal into the mould. All the castings he 
had seen made were bottom poured. He was also 
impressed by the number of nails used. He 
himself had a great deal of trouble through the 
nails showing up on machining. He would like 
to know if Mr. Langley had found a good coat- 
ing for chills. He had used blacking, but found 
that it tended to give discoloration on drying. 

Mr. H. G. Hatt remarked that no one would 
dispute that cracks were greatly increased if the 
metal were in an oxidised condition. Mr. Hall 
asked the lecturer if he used any special de- 
oxidiser and whether he had used aluminium and 
and the alloy of aluminium, calcium and silicon. 
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Author’s Reply 

In reply to Mr. Shotton’s remarks, the 
Lecturer stated that the steering boxes were not 
tested with paraffin, but were thoroughly tested 
by other methods, and except in isolated cases 
the denseners were found to have been fused 
into the metal. He expressed the opinion that 
the exceptions were those cast with the last and 
coldest metal. 

Mr. Laverton had said that contraction 
troubles were the cause of a large percentage of 
his scrap, but he (Mr. Langley) found that the 
largest portion of the scrap was due to misruns. 

With regard to the type of furnaces used and 
the moisture content of the sand, Mr. Langley 
explained that he was making very small cast- 
ings, and the steel, although obtained hotter than 
in most foundries, was getting cold by the time 
he was finishing casting. The furnaces used 
were 1 ton Stock converters. He used a sand 
with a moisture content of 3 per cent. as he 
considered that the drier sand gave better cast- 
ings, and there was less liability of gas holes or 
distortion being formed. 

Mr. Laverton had been surprised at the absence 
of chills, and in reply he would say that he con- 
sidered the use of chills a bad habit, as they 
tended to move troubles from one place to 
another rather than eliminate them. 

Replying to Mr. Hall, the author said that 
the best pig-iron, low in sulphur and phosphorus, 
was used. Silicon and manganese were, of 
course, added at the finish of the blow, as was 
aluminium. Usually 4 Ibs. aluminium per ton of 
metal was used. He had tried silicide deoxiders, 
but found them of insufficient benefit to warrant 
their continued use. The proportion of spongy 
metal was less than } per cent., and the chief 
cause of this was due to carrying the ladle from 
one end of the foundry to the other. In such 
cases a shell was present in the ladle, and tended 
to oxidise the next metal received. He usually 
added a little aluminium between each tap in 
such cases. 


Notes from the Branches 


London Branch.—Last week-end members of 
the Birmingham, Coventry and West Midlands 
Branch were the guests of the London Branch 
in continuance of a policy initiated two years 
ago when a joint meeting was held with the East 
Midlands Branch. The guests arrived in London 
at mid-day on Friday and proceeded to Woolwich 
to inspect the Arsenal. The brass shop there is 
under the management of Mr. H. O. Slater, a 
Past-President of the London Branch. In the 
evening the members foregathered at the London 
Tavern, Fenchurch Street, for an informal social 
evening. The chair was taken by Mr. V. 
Delport, and he was supported by Mr. G. W. 
Brown, the President of the Birmingham 
Branch, Mr. Harry Winterton, the President of 
the Institute, two Past-Presidents, Mr. F. J. 
Cook and Mr. V. C. Faulkner, Mr. Timmins, the 
Birmingham Branch honorary secretary, and 
Mr. H. O. Slater. 

With the exception of a professional pianist, 
the evening’s entertainment was carried through 
entirely by the members themselves. Songs were 
rendered by Mr. W. D. Joslin, of Letchworth; 
Mr. H. A. Fox, of Ford Motor Company, 
Limited; Mr. Brown, of Austin Motor Company, 
Limited; Mr. A. S. Beech, of Leighton Buzzard, 
whilst stories were related by Mr. W. O’Keefe 
and about half of the eighty odd members 
present. 

On Saturday morning there was a technical 
session at Charing Cross Hotel, at which Papers 
were given by Mr. E. Wynn, of the Audley 
Engineering Company, Limited, on ‘‘ Some 
Factors Influencing the Production of Sound 
Castings, and by Mr. H. H. Shepherd, of Crane, 
Limited, of Ipswich, on ‘‘Sand_ Testing.’’ 
Excellent discussions followed both Papers, and 
the desirability of the dontinuation of such 
meetings was amply confirmed. 
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Sectional Sensitivity of Cast lron 


This Paper, which was presented to the annual 
meeting of the Institute of British Foundrymen, 
created considerable discussion. In reply, the 
author, Dr.-Ine. JuNGBLUTH, now writes as 
follows. 

Mr. G. L. Harbach is correct when he says 
that the rule given by M. V. Schwarz and A. 
Viith to make the test bar twice as thick as the 
wall-thickness is only valid in very rare cases. 
In fact, the discussion of the relationship be- 
tween wall-thickness sensitivity in castings and 
test bars (Section III) was specifically designed 
to emphasise this lack of generality. 

The author is not sure if Mr. Harbach quite 
understood his remarks regarding Coyle’s in- 
vestigations. He does not think that the per- 
centage drop in tensile value is the same in all 
qualities of cast iron. But it must be inferred 
from Coyle’s work that he held this view. Hence 
to characterise different grades of cast iron he 
employed the coefficient (c) of the exponential 
relationship between the test bar thickness and 
the tensile strength, while Heller and the author 
intentionally introduced the exponent (m) for 
this purpose. 

Mr. Jungbluth agrees with Mr. Harbach that 
a relationship between Brinell hardness and the 
tensile strength is not easy to establish, so that 
the Brinell hardness cannot be conveniently used 
for determining the wall-thickness sensitivity, as 
has been done by some investigators. It was the 
author’s intention to emphasise this. 

Mr. J. G. Pearce, with justice, indicates that 
owing to the wide dispersion in the values it is 
difficult to forecast the wall-thickness sensitivity 
of an individual casting. As yet unpublished, 
investigations, however, show that at least high- 
grade cast iron has a very small wall-thickness 
sensitivity, so that in practice the problem of 
this factor is considerably simplified. 

The author also agrees with Mr. C. E. Williams 
that the problem of wall-thickness sensitivity is 
closely associated with the relationship between 
the tensile strength of a cast-iron test bar and 
that of the casting itself. Investigations on this 
question also have been carried out in Germany, 
details of which will be published shortly. 


Large Cylinder Bottom Casting 


Tats Larce Tursine Cytinper Borrom 
CasTING WEIGHS 35 TONS, AND was Cast 
BY Sir W. G. Armstrone WuitwortH & 
Comrany (IRoNrouNDERS), LIMITED, FOR 
C. A. Parsons & Company, LiMiTED, oF 
Heaton Works, NEWCASTLE-UPON-TYNE. 


Tue Atuminium Corporation, Limirep, are remov- 
ing on October 31 from Wellington House, Bucking- 
= ~~ to Granite House, Cannon Street, London, 
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Technical Reports Discussed by 
East Midlands Foundrymen 


After Mr. Bunting had delivered his Presi- 
dential Address before the opening meeting of 
the East Midlands Branch of the Institute of 
British Foundrymen recently, two reports of sub- 
committees of the Technical Committee were pre- 
sented. 


Leaded Gun-Metals 


The discussion on the first report, ‘‘ Recom- 
mendations of the Non-Ferrous Sub-Committee 
for Two Leaded Gun-Metals,’’ published in the 
June 11 issue of the Founpry TrapE JOURNAL, 
was opened by Mr. Evans, who said that, using 
the method of making test-bars shown, he could 
never get a sound test-bar. His own method was 
to put a runner on the end and cast at about 
1,150 deg. C. He had made many tests on 
gun-metal test-bars at varying temperatures, and 
the tensile strength had varied considerably. 
When cast at about 1,150 deg. C. test-bars with- 
out risers would easily give the specified figures. 

When casting test-bars on to castings for a 
large gun-metal casting, a test-bar put at the 
bottom of the runner gave poor results; better 
results were obtained when the test-bar was put 
at the top. 


Tin Content and Tin Sweat 


Mr. Harsacu, speaking with regard to cheaper 
gun-metals, said that 9 per cent. of tin was not 
cheap. He had the idea that anything more 
than 7 per cent. of tin tended to create tin 
sweat, and suggested about 7 per cent. of tin 
for a cheaper bronze. 

Mr. Russert pointed out that the saving in 
tin was hardly worth bothering with, the other 
higher limits enabling the manufacturer to use a 
cheaper quality of scrap, instead of expensive 
raw materials. Referring to the two sizes of 
test-bars and the different cooling rates of cast- 
ings, Mr. Russell asked why test-bars should be 
made approximately the same size as the casting 
sections. There appeared to be no reason for two 
sizes of bars in gun-metal. The bar represented 
only the quality of the metal used; it did not 
truly represent the castings. 


Low Casting Temperature and Increased 
Tensile 


Mr. Reeve said that his experience of test- 
bars was that much better tensile and elongation 
results are obtained by using a very low pouring 
temperature. During the war he had no pyro- 
meter, but subsequent experience indicated that 
the temperature would not be more than 1,080 or 
1,100 deg. C. at the most, and at that time bars 
showed over 20 tons tensile. It must be that the 
bars referred to in the Report were cast sepa- 
rately. To get a more accurate report one should 
take test-bars from castings; one obtained much 
better results when cast separately than when 
attached to a casting. In the case of a mould, 
say, 8 or 10 in. deep, he found it advisable to 
place the test-bar on the bottom joint, as it gave 
a much better test. He found that a well at the 
bottom of the runner, against the test-bar, would 
facilitate feeding. 

Mr. Raprorp said that if the test-bar were to 
be cast separately the residual heat of the metal 
would be lower than if the test-bar had been 
taken out of the casting. 

Mr. Rvssett could not say whether the Sub- 
Committee hoped to introduce that class of speci- 
fication as there were the B.S.I. and the 
Admiralty Specifications at present. 

Mr. Buntine then called upon Mr. SHorton 
to present the report of the Sub-Committee of 
the Technical Committee on Malleable Cast Lron 
on ‘‘ Dimensional Tolerances for Castings (with 
Particular Reference to Malleable Cast Iron),”’ 


which was published in the August 6 and 13 
issues of THE Founpry TrapeE JourNAL. An 
interesting discussion followed. 


Dimensional Tolerances 

Mr. Watrer said that, usually, in a fairly 
small casting, the design would fit loosely, but 
adequate co-operation with the other depart- 
ments concerned would produce some statement 
as to where the main tolerances could be allowed. 
He thought that a strong effort had been made 
in the Report to standardise tolerances. 

Mr. Suorton said it was impossible to produce 
a range of tolerances capable of covering every 
variation as some of the variations were start- 
ling. The experimental work covered a number 
of these variations. Regarding variation of 
design, most designers, he thought, failed to 
appreciate what the foundryman had to contend 
with. A better appreciation of the practical diffi- 
culties, and more co-operation, would help to 
produce more accurate castings. 

Mr. W. H. Sir inquired whether a designer 
or patternmaker took into consideration the 
sections of castings which had to be chilled. He 
imagined that when a casting was to be chilled, 
the customer was not always aware of the 
methods likely to be employed in its production. 

Mr. SHorton observed patterns supplied by a 
patternmaker could not be expected to have 
allowances for foundry technique. Foundries 
supplying their own patterns could make such 
allowances. 

Mr. Buckianp hoped that the Sub-Committee 
would be successful in getting these tolerances 
accepted in the form of a specification. It would 
prevent non-acceptance of responsibility on the 
part of the customer. 


Tolerances Set Out Drawings 

Mr. Suorron said trouble certainly did rise 
when tolerances were substituted after the cast- 
ings were delivered. If the specifications were 
clearly shown, the foundry could in most cases 
produce the castings within very close ranges. 
The specification on the drawing, giving toler- 
ances on the major dimensions, would afford the 
foundry great help. 

Mr. Beck recalled that he once, many years 
ago, made some castings which were all scrapped, 
and was told he had not rammed them hard 
enough. The pattern was made with *& in. con- 
traction. The castings were not oversize outside 
but smaller inside. The next set of patterns 
were made to 7 in. contraction, and castings 
produced from this were correct. 


No Specification Wanted 

Mr. P. A. Russett said Mr. Buckland appar- 
ently thought it desirable to get into a specifica- 
tion some exact limits, such as were given in the 
Report. Personally, he doubted whether it was 
desirable for official specifications to lay down any 
definite limits. He would object to figures 
because the variations were so enormous and the 
conditions so difficult Some were not very easy 
to produce accurately, particularly on cored 
work, He instanced a case where an important 
dimension was governed by 14 cores, and the 
difficulty in producing that dimension. The only 
possible comment he would make in a specifica- 
tion would be a stipulation to the effect that 
dimensions required to be within certain toler- 
ances should be clearly specified on the drawing 
sent with the inquiry; that was as far as he 
would go. The contraction figures of 0.140 and 
0.158, given in the Report, were on the Keep’s 
test; it was not made clear that the figures were 
on that test. Most would agree that the figure 
was much too high, for if the contraction per 
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foot was worked out in practice, one found it was 
approximately , in. per ft., which was more 
normal. 

National Opinion Sought 


Mr. SwHotton said that on the question of 
tolerances being included in a specification, 
the Malleable Iron Sub-Committee was very much 
of two minds. Whilst it was felt that more toler- 
ances should be given to prevent rejections, the 
inclusion of figures, whether providing wide or 
narrow tolerances, would point out defects. The 
Sub-Committee hoped to get the feeling of the 
Branches on this subject. 

Mr. Evans thought that the foundry ought to 
tell the engineer that they could not produce 
castings without reasonable tolerances. A more 
reasonable attitude towards the foundry was 
wanted, and tolerances within certain limits 
should be demanded. 

Mr. Suorton believed Mr. Evans had expressed 
the general feeling. In the report of the 
American Foundrymen’s Association two sets of 
tolerances were given; one specified tolerances 
and covered tolerances mentioned at the time of 
ordering, and the other was intended to cover 
those dimensions not. specified on the drawing. 

Mr. Peace expressed the opinion that toler- 
ances should be included in specifications. 


Vote of Thanks 


Mr. WALTER, proposing a vote of thanks, said 
members were very grateful to Mr. Russell and 
Mr. Shotton for presenting the Reports. They 
had opened out several points to promote further 
discussion. 

Mr. Sanvers said he would like to compliment 
the two speakers on the very capable way the 
Reports had been presented. He would like, also, 
to draw attention to the very useful work that 
the Sub-Committees were doing for the industry 
as a whole. 


Book Review 


Foundry Work. By R. E. Wenpr. Published 
by The McGraw-Hill Publishing Company. 
Limited, Aldwych House, London, W.C.2. 
Price 12s. net. 

This, the third edition, brings the previous 
ones up to date in that it now includes sections 
on such recent developments as mass production 
foundries, alloy grey cast iron, alloy steel and 
correct casting design. 

The author has gained much experience in 
presenting such material as head instructor in 
foundry practice at Purdue University and 
would be expected the book is written in a very 
straightforward and simple way, and amplified 
by numerous illustrations. It should help to 
meet the requirements of the young moulder who 
is desirous of understanding the underlying prin- 
ciples of his trade and at the same time will be 
found useful to the engineer who requires a 
working knowledge of foundry work generally. 

Although principally concerned with grey iron 
casting, malleable cast iron, steel and non-ferrous 
founding are given separate treatment. This, 
however, is very slight, e.g., although the cupola 
receives very full attention, the other melting 
units are little more than mentioned. Most of 
the chapters are ended by a list of questions 
which should prove very useful to the student. 

The book as a whole gives a very sound out- 
line of the foundryman’s craft and difficulties 
and although of American origin, the terms used 
are easily understood by referrence to an ade- 
quate glossary at the end of the book. 


as 


J. B. 


A contract has been placed with Harland & Wolff, 
Limited, Belfast, by the Lamport & Holt Line, 
Limited, for two motor cargo liners of 10,000 tons 
deadweight each for service between the United 
Kingdom and the River Plate. 
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The Application of Science to the 
Control of Foundry Sands’ 
By H. H. SHEPHERD 


Introduction 


During the past ten or fifteen years the British 
foundryman has been able to increase very con- 
siderably his knowledge of the subject ‘‘ Foundry 
sands and their control ’’—especially if he be a 
member of this Institute and a reader of THE 
lounpRyY TRaDE JouRNAL—since a large number 
of excellent Papers have been given before the 
Institute by British authorities on this important 
subject during this time. One need only refer 
to a few very well known investigators: W. Y. 
Buchanan, F. Hudson, W. J. Ries, Dr. J. G. A 
Skerl, J. J. Sheehan, and W. West, the 
B.C.1.R.A. and the Sands Sub-Committee of the 
Technical Committee of the Institute of British 
Foundrymen, to recall immediately at least some 
of the valuable information which these gentle- 
men and organisations have given from time to 
time, ranging from what may be termed pure 
research to control of sand properties, new 
methods of control, and the relation of castings 
defects with sand conditions, and/or factors 
which effect foundry technique. 

The foregoing is mentioned for two reasons, one 
is to indicate that however much this country 
lagged behind in scientific foundry technique up 
to ten or twelve years ago, it is now catching 
up with the most progressive countries, in fact 
in some instances we are probably leading. 
If lagging behind America be considered, one can 
modify the self criticism to some extent when 
it is realised that organised sand control in the 
United States had been given little thought prior 
to 1922, the year in which the Moulding Sand 
Research Committee of the American Foundry- 
men’s Association was formed. In view of this 
intensive sand research it becomes increasingly 
difficult to present a Paper on the subject and 
include anything which is really new, unless one 
is able to spend a large amount of time in 
investigation or research work. The author has 
therefore very little which is new to offer, and 
proposes to review the inception of, and some 
of the benefits and knowledge gleaned from, the 
application of scientific control. 

It is an interesting fact that if one studies 
this subject in its progressive sequence, it soon 
hecomes apparent that the progress of sand 
technique follows that of foundry technique; in 
other words, the rapid advent of the mechanised 
foundry has compelled attention to proper sand 
control methods—whether the foundry be on mass 
or continuous production, or a jobbing or general 
engineering foundry. The far reaching import- 
ance of sand control has been stressed many times 
by progressive foundrymen and metallurgists, 
and it is rapidly becoming recognised that it 
should be regarded as important as control of 
metal if the production of good castings is to be 
assured. 

There is another factor which renders sand 
control a vital point of any foundry organisa- 
tion, especially in these days of keen competi- 
tion and repetition production; it is that of 
costing. Perhaps one is apt to forget that more 
labour hours are spent in sand handling and 
working than in any other material or process 
in the foundry. H. Dietert' recorded that for a 
particular foundry producing 100 tons of cast- 
ings per day, the labour cost of sand handling 
and working was 22 times that of the metal pre- 
paration and handling. 

The author’s first contact with what may be 
termed pure scientific control of sands was 
similar to that of all chemists and metallurgists 


* A Paper read before a joint meeting of the London and 


Birmingham Branches of the Institute of British Foundrymen 
on October 24. 


who were engaged in the industry twenty years 
ago. Reference is made to the procedure of care- 
fully analysing a sand, and writing a report to 
the effect that it was found that a particular 
sand was really not suitable because its lime or 
alkalis contents were too high; only to be told 
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by the ‘ gentleman in the bowler hat ’’ that he 
had used ‘‘that sand years afore you were born.”’ 

Nowadays one rarely makes a_ chemical 
analysis—except under special circumstances, 
such as when determining the refractoriness from 
the silica content, and even in this case the 
physical refractory test is the only satisfactory 
way of determining this property, because it is 


Fie. 1. Fie. 2. 


Fic. 1.—THree Grapes OF SAND FROM THE 
SAME Deposit. 
Fic. 2.—Tu1s SpecIMEN SHOWS AN Excess 
oF or FINEs. 


realised that chemical analysis is no criterion of 
the suitability of a sand, and that most of the 
recognised control tests in use to-day are related 
to the actual properties required in the foundry. 
The trouble which arose from the rule-of-thumb 
method of the foundryman was that one man’s 
good sand was another man’s scrap . 

Again with regard to chemical composition, 
Skerl? has pointed out that whereas at one time 
it was assumed that the bonding power of a sand 
could be judged from its alumina content, it is 
now appreciated that other minerals in sand, 
besides the bonding material, contain alumina, 
and that high alumina content does not neces- 
sarily indicate good bonding properties. It is 
possible for a sand to contain a considerable 
amount of this compound and yet possess little or 
no bonding properties. 
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The introduction of modern methods for the 
control of sands did more in the direction of 
forcing closer liaison between the foundry 
manager or foreman and the metallurgist than 
any other progressive movement in the industry. 
Possibly the reason for this lies in the fact that 
the first men to attempt to introduce control 
methods were more intimately associated with 
foundry practice than with the truly scientific 
aspect. The author has in mind Mr. John Shaw 
and others, such as the late Mr. Eugene Smith, 
who was general foundry superintendent of the 
Crane Company of Chicago for many years, and 
a very prominent American foundryman who 
devised methods of control which were very 
successful under certain conditions. 

Whereas Shaw’ in 1913 gave a Paper describ- 
ing tests for the determination of strength, per- 
meability, refractoriness, and also a methed of 
mechanical analysis (sieving) which were mre in 
line with present day methods, Smith’s seneme 
involved a single method known as the vibratory 
test, which if used with discretion and experi- 
enced judgment was certainly valuable, but it 
could not be termed scientific. In 1923 J. E. 
Fletcher described his subsidence method, some- 
what similar in principle to the vibratory test but 
more scientific. 

The author of this Paper employed Smith’s 
method during the early days of his association 
with Crane, Limited, whilst waiting the arrival 
of sand testing equipment. He still uses this test 
as a rapid and approximate check on moulding 
and core sands as received, for clay content, the 
results are, of course, only comparative, but by 
this means it has been possible to avoid trouble 
from core sands which may from time to time 
carry higher clay contents than normally; this is 
likely to occur with some silica sands after heavy 
rain falls when clay-containing stratas may be 
washed down. The value of this quick test in 
respect of core sand will be readily vuaderstood, 
for, as is well known, clay absorbs considerable 
quantities of oil and if the oil-sand core practice 
has been standardised for a given clay content or 
no clay, the sudden appearance in the mixture of 
excessive amounts of this material means trouble 
in the core room, apart from the extra cost 
involved by the additional oil required. 


Vibratory Test 

Briefly, the author’s modification of Smith’s 
vibratory or bottle test consists of placing in an 
&-oz. tall-form oil-sampling bottle enough of the 
sand to fill about a quarter of the bottle. If the 
sand be an all-silica type such as used for core 
making, it can be inserted as received, but if 
moulding sand it is best roughly to dry a sample 
and rub it down. The bottle is then filled with 
water, preferably containing 5 per cent. of a 
1 per cent. solution of caustic soda to help in 
separating the clay from the quartz grains, it is 
then thoroughly shaken for three to four minutes, 
placed on a mouldingmachine carrying a vibrator, 
and vibrating for the same period of time. The 
sample is then allowed to stand for a short time, 
after which one is easily able to observe if the 
clay content is greater or less than required, 
and silt can be seen as a ring between the bottom 
layer of silica and the top layer of clay if present 
in unusual amounts. Figs. 1 and 2 illustrate the 
method and the reading of the various con- 
stituents. The application of the test just out- 
lined marks the commencement of the application 
of sand control for the malleable, grey, iron, and 
gunmetal foundries of Crane, Limited. 


Moisture Determination 

Another test which is applied to the sands as 
received, especially core sands, is that of mois- 
ture determination. At one time it was the 
practice to dry all the core sands and then add a 
definite amount of water. Fine sand, however, 
very easily floats about in the air even when 
handled carefully, and in view of the health 
hazard it was decided to eliminate drying of sand 
as much as possible—not a very simple matter in 
a repetition foundry where thousands of cores 
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are made in a day and very careful control of 
mixtures is essential to maintain the required 
output of good cores. 

First, complete elimination of drying was tried, 
but unsuccessfully, as the sand stuck to the 
iron shells in which the cores were made. It soon 
became apparent that if the laboratory could 
rapidly determine the amount of water in the 
sand the men could add sufficient dry sand to 
counteract any excess moisture. The use of the 
Speedy moisture tester enabled this to be done, 
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round the system many times during the day 
and so gets very warm and “‘ steamy,’ and again 
it was experienced that certain sands would not 
function satisfactorily under such conditions. The 
author stresses the importance of giving very 
careful thought in choosing sand if one is 
changing a foundry over to mass production 
methods including mechanised sand plants, for 
it does not follow that a sand used successfully 
before such a change-over will be suitable under 
the altered conditions. Resort was made to 


TaBLE I.—Sieve Analyses (Grain Size or Fineness) according to Standard A.F.A. Method. 


Moulding Sands. 
(1) (2) (3) (4) (5) (6) 
Per cent. on | 

20 0.06 0.29 0.05 0.06 0.04 — 

30 0.96 0.28 0.08 0.06 0.14 — 
40 12.72 0.36 0.23 0.14 1.14 0.68 
50 28.32 0.48 | 6.23 0.58 | 11.00 10.08 
70 25.84 0.73 | 27.05 2.20 18.18 20.60 
100 22.68 0.85 25.84 18.58 24.70 31.30 
140 4.60 9.25 16.92 36.84 19.80 15.60 
200 Be 1.02 35.73 8.19 27.28 10.68 8.50 
270 ae 0.48 29.30 4.19 5.50 4.80 2.24 
Pan (through 270) 0.86 10.81 4.18 1.34 1.80 4.00 
Clay substance 3.56 12.88 6.44 7.36 7.62 7.26 


Remarks.—(1) Not very uniform—low in clay and silt. (2) This consists almost entirely of fines or silt and 
clay ; would give very low permeability. (3) Fairly fine—fines and silt moderate. (4) A better sand than No. 3; 
finer and more uniform ; less silt. ‘(5) Note similarity in clay content with No. 4—not very uniform. (6) Similar 


to No. 5. 


and by adopting the method outlined the man- 
agement were able to cut down the drying of 
sand by more than 60 per cent., resulting in con- 
siderable economy and a distinct aid to healthier 
conditions. 

The value and importance of a rapid test for 
the water content of new sands or sand mixtures 
will be appreciated if it be realised that the 
moisture content is the most important of all the 
physical properties of sand mixtures. 

It is not proposed to describe the many 
standard methods employed for determining and 
controlling the various properties of sands as in 
view of the publicity which the recommended 
methods of the B.C.I.R.A. and the A.F.A. have 
received during the past few years it is assumed 
that foundrymen are conversant with them. The 
author uses almost entirely the A.F.A. methods, 
this is not because there is any serious disagree- 
ment with the methods of the B.C.I.R.A., the 
reason being that his firm have foundries in 
Chicago, Bridgeport, Tonawanda, Montreal, and 
Paris, and if the methods employed are common 
to all, these branches may communicate with each 
other on this subject in the same terms. 

The malleable and grey iron foundries of the 
Ipswich factory are mechanised plants operating 
on a continuous moulding and pouring basis and 
it may be of interest to mention how the 
management came to standardise on the par- 
ticular type of moulding sand used. By far 
the greater proportion of the production consists 
of small castings in general dimensions and/or 
actual thickness, and necessitating good finish. 
With this in mind and not being very conversant 
with the particular properties required of a sand 
for a continuous production foundry, the author 
started the malleable plant with the Erith loam 
type of sand. Its use soon had to be abandoned 
for considerable trouble arose in the form of 
blowholes and unsoundness (all the castings have 
to be pressure tested) which was found to be 
due to the very low permeability (A.F.A. per- 
meability 17) of the sand caused by excessive 
fines and silt. 

The surface of the castings was excellent but 
to obtain sound, pressure-tight castings with this 
type of sand generous use of the vent wire was 
necessary, it will be recognised at once that such 
a procedure would not be possible in foundries 
of the type described. 

Another important factor arose; with a me- 
chanical sand handling system the sand passes 


Worcester red, and later satisfactory results were 
obtained from the use of Worksop sand mixed 
with small quantities of strong sand of the 
Pickering type. 

A few years later large deposits of a dark 
yellow or orange coloured sand having consider- 
able clay contents were discovered in Suffolk, and 
this was found to possess very similar charac- 
teristics to Belgian and French deposits. This 
sand proved eminently suitable for the grey and 
malleable foundries, and it has now been used 
continuously for the past five to six years. 

As the result of the experiences related above 
the author concluded that the red sands were 
more suitable for continuous casting plants, 
being of the opinion that the bonding material 
of these sands has a greater ‘‘ life’’ than that 
of the buff or light yellow types. It is appre- 
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De Witt and Brown’ in a Paper presented to 
the American Foundrymen’s Association some 
years ago gave data which tended to support the 
view expressed above. They summarised their 
work as follows:—‘‘ The tests reported in this 
Paper certainly support the claim that sands 
bonded by a ferruginous bond (ferric hydrogel) 
are less affected by heating than those not so 
bonded, as the bonding strength of clay bond 
is rapidly destroyed at 315 deg. C., while ferric 
hydrogel bond is practically unaffected at this 
temperature.”’ 


Mechanical Analysis 

Tables I and II show the fineness test results, 
indicating approximate grain size of some of 
the many sands personally investigated by the 
author as to their suitability for the purpose 
of his firm. In submitting these results of 
mechanical analysis by sieving it is realised that 
the method is open to criticism since it is known 
that it does not enable very accurate determina- 
tions to be made of the mechanical constitutents 
of a sand, because the bonding material and silt, 
which have such an important bearing on the 
strength and permeability, are too fine to be 
separated accurately by sieving. The most accu- 
rate procedure is known as the elutriation 
method, which involves the use of sieves only to 
determine the grains above 0.25 mm. diameter 
(approx.), special apparatus known as elutriators 
being used to separate the other constituents 
into fine sand, coarse silt, fine silt, and clay 
grade, the last being material of less than 
0.01 mm. in size. Elutriation has been clearly 
defined by Dr. Skerl as “‘ The classification of 
particles according to their size by the pressure 
exerted by upward currents of water.’’ As the 
merits of this method of mechanical analysis of 
sands and descriptions of the method have been 
given in several Papers, it is not proposed to 
consider it in detail. Whilst one can obtain the 
accuracy desired by using the elutriation method, 
it can only be carried out accurately by a fairly 
experienced laboratory man; further, it involves 
a considerable amount of time before complete 
results are obtained. The author makes these 
statements only in the interests of making scien- 
tific control in the foundry really useful, and in 
these days rapidity in obtaining results is per- 
haps of more importance than obtaining very 
accurate results, especially when dealing with 
material like sand. 


TaBLe II.—Sieve Analyses (Grain Size or Fineness) according to Standard A.F.A. Method. 


| 


Moulding sands. 


(1) (2) (3) (4) (5) (6) 
Per cent. on June 16, 1933. | June 27, 1936. 

12 — 0.05 — 

20 0.01 0.35 0.08 0.06 0.42 — 
30 0.05 0.25 0.32 0.14 0.70 0.03 
40 0.11 0.24 5.75 0.28 1.44 0.66 
0 6.60 0.39 20.70 1.20 14.88 4.31 
70 24.92 0.62 21.72 6.36 33.04 9.55 
100 31.48 25.16 21.72 46.84 25.48 29.15 
140 16.88 37.18 3.75 27.78 8.30 19.14 
200 6.93 10.40 1.12 5.38 1.44 3.89 
270 * 2.91 2.58 1.42 0.84 1.24 7.18 
Pan (through 270) .. 2.81 0.99 3.37 0.84 0.34 8.98 
Clay substance ai 7.23 22.20 20.16 10.00 12.58 17.18 


Remarks.—({1) Similar to No. 3, Table I. (2) An excellent, strong, fine sand, with low silt content ; good uni- 
formity. Compare with No. 2, Table I. (3) A strong bonded, low silt sand, similar to No. 2, but coarser and not 
souniform. (4) A good bonded sand of excellent uniformity (N.B.—Sieves 100, 140), and is low in silt. (5) Compare 
with No. 4. Sand is coarser and not so uniform. (6) Strong bonded sand—lacking in permeability because of 


excessive fines (N.B.—270 sieve and pan). 


ciated that the colour of a sand bears no rela- 
tion to the iron oxide content, but it is also 
a fact that in red sands a good proportion of 
the bond is due to iron oxide of a particular 
form, believed by Prof. Boswell to be a form 
of hematite, possibly of a colloidal nature, and 
referred to by C. W. H. Holmes‘ as “ static ”’ 
bond. It is this bond which the author believes 
possesses a more durable life than ordinary clay 
or ‘‘ mobile bond. 


Mechanical analysis by sieving should—in the 
author’s opinion—be included in the routine of 
all foundries who practice, or intend to practice, 
sand control. The method is very simple and 
rapid, and mo delicate apparatus is required, 
while the results obtained, if considered judi- 
ciously, do yield a large amount of valuable in- 
formation which is of considerable help to the 
foundryman. Briefly, sieve analysis, according 
to the A.F.A. standard method, consists of 
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weighing off a definite amount of the dried sand 
(usually 50 grammes) and transferring to a suit- 
able vessel for separation of the clay material. 
A milk or drink shaker of the electric type 
serves this purpose very well. To the sand 
475 ml. of water and 25 ml. of a 1 per cent. 
solution of caustic soda is added, the stirrer is 
switched on and agitation allowed to proceed for 
a timed period of five minutes, after which the 
liquid and sand are carefully transferred to a 
quart-size milk bottle, more water is added, and 
then, after 10 minutes’ standing, the solution is 
syphoned off to a level of 1 in. of the liquid 
above the sand. 

The bottle is again filled with water to the 
same height as originally, taking care that the 
sand particles are thoroughly beaten up, syphon- 
ing is carried out again after a further 10 
minutes’ standing, the addition of water is re- 
peated as before, but now only five minutes’ 
settling time is allowed, before each syphoning 
which is continued until further addition of 
water remains clear. By this method material 
which fails to settle at the rate of 1 in. per 
min., 1.e., particles of less than 0.02 mm. dia. 
(20 microns), is removed and classified as ‘‘ clay 
substance ’’—not ‘‘ clay,’’? as the material con- 
tains some of the fine silt. 

The grains left are washed, dried and weighed, 
and the difference in weight from the original 
sample weight represents the clay substance; the 
grains are then transferred to the uppermost 
position of a standard series, i.e., shaking is 
carried out mechanically by using a Rotap or 
Coombs gyratory machine; the time of shaking 
is standardised at 15 min., after which the 
amount of grain left on each sieve is weighed 
and expressed as percentage of the sample 
weight. 

The above description is only an outline of 
the process, and there are a number of essential, 
but quite simple, details to be adhered to if 
accurate results are to be obtained, but space 
does not permit consideration of these. The 
author will, however, be pleased to give full 
particulars of the method to anyone interested. 
He would point out that all the equipment 
necessary for this and other sand testing methods 
are available from a British supplier. 

Fig. 3 illustrates a portion of the author’s 
company’s sand testing laboratory, and the 
apparatus for sieve testing can be seen. The 
sand retained on the 200 sieve may be classified 
as fine sand and coarse silt, that on the 270 as 
coarse silt and that passing into the pan as fine 
silt. In this scheme of sand control is included 
sieve analysis of any samples of core or moulding 
sand offered, in addition to testing of consign- 
ments and all the mixtures in use, the latter 
being tested at least once a fortnight. By this 
means the laboratory can tell at a glance 
whether the clay is sufficient or too much, also 
if the amount of silt is too great and the con- 
stancy or variation of grain size and uniformity. 

Sand giving more than 5 per cent. on each of 
the 270 sieve and pan is regarded as too silty, 
and not favoured for use, as it would tend to 
give a fairly low permeability. The considera- 
tion of silt in sand and the question of sand 
silting up has given rise to many divergent 
views. Personally, the author believes that the 
red sands do not “ silt up,’’ unless the silt is 
put into them by the addition of other materials. 
For example, certain types of rebonding 
materials give rise to increased silt contents in 
a sand mixture. The view expressed is very 
largely supported by Hudson. The author’s 
plant has used the same sand—plus, of course, 
new sand additions—for more than six years, 
and the silt content has shown no appreciable 
increase. The moulding sand, No. 4 of Table II, 
shows that the amounts on the 200, 270 and 
through the 270 sieves are:—5.38 and 1.44 per 
cent., 0.84 and 1.24 per cent., and 0.84 and 
0.34 per cent., while for the malleable facing 
and system sands the amounts are:—6.04 per 
cent., 1.4 per cent. and 2.76 per cent., and 
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6.12 per cent., 1.30 per cent. and 2.24 per cent. 
respectively. The increase on the 200 sieve over 
the figure given for the new sand is due to 
variation in the latter sand and also to a pro- 
portion of core sand which finds its way into the 
mixtures. The increase in the 270 sieve is small 
enough to be ignored. Considering the increases 
in pan material, it is believed that this is due to 
the ash of the coal dust in the sand rather than 
to dehydration of the clay, this tends to be 


Fie. 3.—Tuer Sanp Testinc LaBoratory 
or Messrs. Crane, Limitep. 


supported by the fact that the “ grey” iron 
sand—which has added to it almost twice the 
amount of coal dust added to the malleable 
sands—contains considerably more pan material 
or silt, yet the original sand and the new sand 
added were both Stowmarket. 

Table III shows the physical properties and 
mechanical analyses results of the various sand 


TaBLeE III.—Details of Test 
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coarser, which will be seen by comparing the two 
sieve analyses of the No. 4 sand (Table II). 
Another point of interest is that this variation 
in grain size has been accompanied by a varia- 
tion in clay content from 7.5 per cent. to nearly 
13 per cent. These factors all indicate the 
necessity for close scientific control at all stages 
in the foundry. 


Core Sands 


Another problem likely to confront foundry 
executives is ‘‘ contamination ’’ of the moulding 
sands by core sand. It is a matter of consider- 
able importance to mechanised plants handling 
each day maybe thousands of cored castings 
such as pipe fittings, since core sand contamina- 
tion in such cases is bound to be considerable. 
The best solution of this problem is to endeavour 
to find and use core sands as near as possible 
similar in grain size to that of the moulding 
sands, here again the sieve test is of undeniable 
value. 

The major portion of cores in the author’s 
foundry are made from a very uniform silica sand 
found in Suffolk, and the sieve analysis shown 
in Table IV compares very favourably with that 
of the moulding sand (see Table II). The sand 
(1 to 4) Table IV is used for very small cores, 
hut its use is limited as much as possible in 
order to minimise its effect on the grain size of 
the moulding sand. 

Although this sand is very fine its permeability 
value is good, this is accounted for by the fact 
that the sand is normally low in silt. Of the 
silica sands referred to in Table V, some of these 
are used mainly for medium and large grey cast- 
ings; it will be noted that these are of much 
coarser grain size than those previously men- 
tioned, and that they contain practically no silt 
or clay, also that several of them are very 


Results on Foundry Sands. 


Malleable Malleable | Grey iron Gunmetal Gunmetal 
facing. system. system. facing. system. 
Ramming density = 
weight of sand 
volume of sand 
1Ram = 1.46 1.45 1.44 1.48 1.43 
2 Rams = 1.53 1.52 1.53 1.53 1.52 
3 Rams = 1.57 1.56 1.68 1,59 1.56 
Green compression strength— 
Adams A.F.A. method. 
Lbs. per sq. in.— 
1 Ram = 4.50 3.50 3.75 5.50 4.50 
2 Rams = 7.00 5.50 6.00 8.50 7.50 
3 Rams = 9.50 7.50 8.25 10.75 10.00 
Permeability (A.F.A.)— 
1Ram =... as 142 104 104 63 80 
2 Rams =... 91 80 64 47 56 
3 Rams = 77 70 45 39 46 
Moisture (Speedy) .. 4.00 3.40 3.90 3.20 
- (laboratory) an 4.20 3.60 7.40 3.80 3.40 
Loss on ignition 4.30 7.20 3.80 
Fineness A.F.A. sieve analyses— 
6 — 0.18 1.02 
12 0.28 0.54 0.10 0.78 2.60 
20 0.22 0.26 0.20 0.28 0.30 
30 0.34 0.34 0.46 0.10 0.14 
40 1.22 1.30 1.50 0.30 0.34 
50 12.40 12.56 11.94 1.44 1.54 
70 24.38 24.64 21.88 3.80 4.42 
100 26.48 26.20 22.42 8.40 10.24 
140 15.18 16.54 14.10 42.14 41.12 
200 6.04 6.12 6.44 24.64 22.40 
270 ch - 1.40 1.30 1.64 2.54 2.36 
Through 270 on pan .. 2.76 2.24 4.02 3.58 2.96 
90.70 92.04 84.88 88.00 89.14 
Clay substance .. 9.14 8.00 15.00 11.96 10.56 
99.84 100.04 99.88 99.96 99.70 


mixtures used. It should be noted that none of 
the first three sands shown possesses uniformity 
of grain size to the extent preferred, this is due 
to the fact that over the past 9 to 12 months the 
new sand deposits have become considerably 


uniform. Comparative uniformity of grain size 
and freedom from silt are regarded as being two 
of the most important factors to be borne in 
mind when judging core sands, as the degree of 
permeability so much depends on these. Owing 
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to the size and weight of castings mdde in the 
grey iron foundry, there is little or no core con- 
tamination by these coarse sands; again sieve 
analysis is of use in revealing this (Table ITI). 


Coal Dust 
During the past few years there has been a 
fair amount of controversy in respect of the 
advantages and disadvantages arising from the 
coal dust additions to moulding sand mixtures. 


FOUNDRY TRADE JOURNAL 


sand—with the possible exception of the very 
fine sands of the Erith varieties—will lead to 
trouble, as such coarse material causes the forma- 
tion of large coke particles on combustion, which 
weakens or rots the sand, further coarse coal 
particles are apt to give rise to gas pockets and 
pockmarks. 

Fine coal dust is more economical to use 
because it can be distributed more thoroughly 
throughout the sand, and volatilises more easily. 


TaBLE IV.—Sieve Analyses (Grain Size or Fineness) according to Standard A.F.A. Method. 


Core sands. 
(1) (2) (3) | (4) (5) (6) 
Per cent. on Aug. 30, 1933.| Jan. 1, 1936. 

20 iy as 0.01 0.04 0.04 0.14 
30 oe — 0.02 0.02 0.04 0.04 | 0.52 
40 - 0.02 0.06 0.20 0.30 0.18 | 1.38 
50 ie 0.08 0.14 0.39 1.16 1.54 | 3.08 
70 0.14 0.30 1.14 2.08 12.54 | 14.56 
100 ue 0.45 1.16 5.01 10.38 70.04 63.62 
140 x 54.86 64.55 69.17 47.00 12.04 | 12.66 
200 i 38.54 28.31 18.66 25.68 1.10 1.86 
270 + 4.11 3.40 | 2.87 4.44 0.34 =| 0.14 
Pan (through 270) .. 1.15 1.14 1.09 | 4.02 0.64 | 0.80 
Clay substance 0.80 1.01 | 1.22 | 4.92 1.46 1.00 


Remarks.—(1), (2) and (3) are very suitable for small cores. Note low silt and fines, although the sands are 
a very fine variety. (4) Compare with Nos. (1), (2) and (3). Note high clay, also increase in fines and silt. This 
consignment was received after heavy rainfalls. (5) Another good sand for small cores; excellent uniformity 
(N.B.—Sieve 100). (6) Compare with sand No. (5). Note the sand is getting coarser, but still possesses com- 


paratively uniform grain size. 


The main purpose of these additions is to pre- 
vent the sand fritting to the castings and to 
aid in producing a good surface finish; beyond 
these two factors there appears to be little jus- 
tification for its use, since it weakens the sand, 
and the ash left after combustion reduces per- 
meability. It requires to be kept within close 
limits if the advantages to be obtained are not 
outweighed by the disadvantages, the latter of 
which are, of course, increased if the amount 
used is too great, giving rise to the defects of 
short runs, cold shuts, blowholes, shrinks, map- 
ping, ete. 

To add excessive coal dust because the finish 
is not satisfactory is wrong; when the amount 
required is above normal, the properties of the 
new and used sand should be checked, particu- 
larly for grain size and uniformity. 

The effect of coal dust on the permeability is 
clearly indicated if reference is made to 
Table III. The malleable facing sand system and 
the grey iron system sand mixtures are all made 
from the same grade of moulding sand, and it 
will be seen that the sieve analyses are almost 
the same until one arrives at the “ pan” 
material and clay substance. The amount of 
coal dust added to the grey iron sand mixtures 
is much greater than that for the malleable 
sands, and its effect is reflected very strikingly 
by the much lower permeability. It should be 
pointed out that the ‘“‘ clay substance ”’ of mixed 
foundry sands also includes any coal-dust ash; 
in the cases quoted the actual clay content is 
the same for all the foundry mixtures. 

Other points which perhaps are often neg- 
lected are that the size of the coal dust particles 
should be reasonably uniform; badly ground 
material which contains coarse and fine particles 
will cause uneven casting surface finish. Scien- 
tific control of coal dust and its additions should 
start with selection of suitable grades as regards 
quality of composition and grain size, and follow 
on checks on consignments from time to time to 
ascertain if the standard set is being maintained. 

To answer the question, ‘‘ what is the most 
suitable size of coal dust particles,’’ is not easy, 
since it depends so much on the size and type of 
castings; some text books state that the size 
should be closely related to the average grain size 
of the sand, but it can be taken that such recom- 
mendation can only apply with success when 
making large castings where a very smooth sur- 
face finish is not essential. In general, the use of 
coal dust of particle size approximating that of 


On the other hand the author believes that the 
use of too fine a material introduces too great an 
amount of fines into the sand and reduces perme- 
ability. Ben Hird, in his valuable Papers’ on 
the subject, states that ‘‘ as a maximum require- 
ment it should all pass through a sieve with 
40 meshes to the linear inch,’’ but it is conceiv- 
able that Hird had in mind medium and heavy 
castings when he made this statement. The 
B.C.1.R.A. recommend the following :— 

For metal sections less than } in., all through B.S.I. 
240-mesh sieve. 

For metal sections between 4 in. and } in., all through 
B.S.I. 200-mesh sieve. 

For metal sections between } in. and $ in., 85 per cent. 
through 200 and 15 per cent. through 100. 

For metal sections between } in. and 1 in., 50 per cent. 
on sieves between 30 and 100 and 50 per cent. through 
100 and on 150. 

Coal dust can now be purchased to conform 
with a guaranteed fineness specification which 
marks a very progressive movement in helping 
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belt of the system. It is a difficult matter to con- 
trol coal dust additions by laboratory tests; the 
author has tried several methods, but they were 
either too unreliable or took too long to carry 
out to be of immediate value in the system of 
control, and finally it was found that a rapid 
loss on ignition determination gave informa- 
tion which enabled reasonable control of coal 
dust additions to be made. This test is by no 
means absolute, and conveys no direct informa- 
tion as to the amount of coal dust present, it 
being purely comparative, but once a standard of 
casting finish has been set, using a particular 
grade of dust and sand, a standard range for 
loss on ignition can be arrived at and main- 
tained. 


Foundry Sand Mixtures 

It is now proposed to review briefly the physi- 
cal properties of the sand mixtures shown in 
Table IIL and other points in connection with 
their make up and control. First it should be 
noted that all supplies of new sand are stored 
in a concrete building, 300 ft. by 15 ft. by 
19 ft., which is sub-divided for the various types. 
The present-day practice of most mechanised 
foundries is to prepare all the sand so. that fac- 
ing sand.is unnecessary; this procedure is based 
on the assumption that the use of facing sand as 
a separate mixture slows up production and 
costs more. The soundness of this assumption 
depends very much on the type of casting, the 
method of handling the sand and the human 
element. Perhaps the more correct and economic 
way to view this would be to state that facing 
should not be used unless necessary to secure a 
high standard of finish, or where that standard 
can be obtained without additions of excessive 
quantities of new sand to the system. 

The wholesale treatment of the sand in the 
system with new sand has been abandoned by 
a number of foundries in America, as it was 
found, in many instances, that the all-round cost 
of using facing mixtures, as distinct from ren- 
dering the whole system suitable, was much 
lower. This is a matter worthy of consideration 
by all concerned. 

“Milling is another factor which effects the 
amounts of new sand additions in both 
mechanised and non-mechanised plants; a 
mechanised system which does not permit 
thorough milling of the sand, at least at frequent 
intervals, will be costly, in that excessive quan- 
tities of new sand will be required in an endea- 
vour to maintain correct conditions, and often 


TaBLeE V.—Sieve Analyses (Grain Size or Fineness) according to Standard A.F.A. Method. 


Core Sands. 


(1) (2) (3) (4) (5) (6) 
Per cent. on | 

6 — — — — 

12 — — — — — 
20 } 0.30 0.20 0.10 —_— 0.50 0.02 
30 sil 3.14 1.80 1.60 0.80 1.94 0.02 
40 sat 16.00 4.28 7.94 1.5 14,24 0.32 
50 43.14 18.64 37.74 18.00 68.94 24.18 
70 a 28.24 41.64 41.14 48.00 12.98 38.62 
100 al 7.34 } 25.80 9.28 28.54 0.98 29.72 
140 oa 0.34 4.10 1.08 2.40 0.14 4.72 
200 oe 0.14 1.50 0.32 0.68 — 1.14 
270 0.88 0.08 0.18 0.24 
Pan (through 270) ..| — 0.52 0.04 0.10 | _- 0.20 
Clay substance ey 1.22 0.56 0.66 0.22 0.20 | 0.50 


Remarks.—({1) Uniformity is good for a coarse sand. Note absence of fines and silt. High in shell matter, which 
usually gives rough core finish. (2) Grain size fairly uniform. A good medium core sand. Low in fines and clay. 
(3) An excellent medium core sand, it is low in silt and clay, and is uniform in grain size. (4) Another sand very 
suitable for cores, possessing comparatively uniform grain size, and with little clay and silt. (5) Compared with 
No. (1), this sand is coarser. It is excellent as regards grain size, uniformity and is low in clay and silt is absent. 


(6) A local sand very suitable for small cores. 


the foundryman to work to standards and elimi- 
nate guesswork. 

In the malleable foundry the coal dust is added 
through the facing sand and in one section of 
the grey iron plant it is added, with the required 
amount of new sand, to Simpson mills, situated 
in the sand system in such a way that after 
milling the mixture passes on to the distribution 


without success, because the green strength of 
any mixture is not developed fully unless it has 
been milled properly for a sufficient length of 
time. Additional milling treatment, if not ex- 
cessive, will often raise the green strength by 
60 to 100 per cent. or more without serious 
detriment to the other physical properties. Effi- 
cient milling is of vital importance to foundries 
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using clay as the rebonding material. Morrison‘ 
has recorded that ‘‘ samples taken from a system 
using clay for rebonding, after milling for 
10 min. increased in bond strength from 6 to 
11 lbs. per sq. in. (A.F.A. compressive green 
strength test), which indicates that there was 
considerable ineffective clay in the sand.”’ 

To ensure that full advantage is taken of the 
benefits of milling, Crane, Limited’s control 
includes that of frequently taking samples from 
the foundries and remilling them in a small 
laboratory Simpson mill—shown in Fig. 4—for 
2 to 3 mins., after which the green strength is 
measured and compared with that before re- 
milling. By this means one can easily determine 
whether a facing sand has been milled long 
enough, and whether a system sand requires more 
milling or additions of new sand. 

Plant control of sand mixtures to be within 
suitable strength or bonding power range can 
be achieved by applying the knowledge gained 
from such tests as give comparative measures of 
this property. The most generally used methods 
are those of the B.C.I.R.A. or of the A.F.A. 
which involve the compression test principle. 
Reference to Table III will show that the 
apparent density ’’ of the sand increases with 
the number of rams, or, in other words, the 
harder the sand is rammed the greater is the 
weight in a given volume. The density is 
apparent because in this case it represents only 
the density of a test piece and not of the actual 
sand grains, whose density would be much higher. 
It is also noted that the permeability decreases as 
the ramming density increases. 

In connection with that property of sand 
known as permeability—measure of resistance 
to the passage of air or gas—it may 
be of interest to record that Dietert and Valtier® 
were able to form the following conclusions, as 
the result of investigating the effect of grain 
structure on the permeability:—(1) Rounded 
grains give at least 20 per cent. higher permea- 
bility in moulding and core sands than do 
angular grains; (2) a ten per cent. addition of 
a much finer sand than the base material may 
cause a 50 per cent. drop in the permeability ; 
(3) the permeability power of fine sand or silt 
is sufficient to control the permeability of the 
sand entirely if 30 or more per cent. is present ; 
(4) to increase the permeability of a sand it is 
usually necessary to add 30 per cent. or more 
of the coarse material. It is thus seen that fine 
sand or silt has a much greater unit effect on 
the permeability than coarse sand. 


Synthetic Sand Mixtures 


Both the system and facing sands used in the 
gunmetal foundry of Crane, Limited, are 
synthetic mixtures, the base material being 
Ryarsh silica sand and the bonding substance 
Colbond. The green compressive strength is 
maintained by the addition of from 0.5 to 0.75 
per cent. by weight of bonding material to the 
facing mixture which consists of 88 per cent. 
system sand, 11 per cent. of the fine silica sand, 
and 0.1 per cent. approximately of coal dust. 

Table IIL shows that this sand mixture 
possesses very good green strength and the 
texture or grain size is fine, giving a nice smooth 
finish to the castings, the permeability is also 
good. With this type of mixture one obtains all 
the advantages—particularly in respect of cast- 
ing finish—of the Erith types of sands without 
the serious disadvantages of high silt and con- 
sequent Jow permeability. 

The preparation of the synthetic sand consists 
of milling for five to six minutes, after intro- 
ducing the required amount of water, to which 
a little mollasses may be added, this treatment 
is followed by passing the sand through a 
Pneulec-Royer machine. In general, the physical 
properties of synthetic sand mixtures are more 
diificult to control than the natural sands, for 
example, the moisture content is more likely to 
vary, and the effects of excess coal dust are more 
pronounced. The author would not advise any 
foundryman to adopt wholly or in part synthetic 
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sand practice unless prepared to give it constant 
attention backed by scientific methods of con- 
trol, frequent testing for moisture content, and 
the purchasing of a quick and reliable instrument 
for making these determinations. 


Conclusions 

When the author set out to write this Paper 
it was intended to include some considerations 
of sand cantrol in the core department, but the 
whole subject is so large that it was soon 
realised that core sand and core sand mixtures 
control would easily comprise another Paper, and 
so he must conclude with a few items of interest 
in regard to sand, sand mixtures, and sand 
treatment generally, some of which apply to the 
more manual controlled foundry. Good castings 
and good tempers, the two essentials to the 
success of any foundry, can be more assured if 


Fic. 4.—THe Tecunica, SAanp-PREPARING 
Lasporatory or Messrs. Crane, 


reai practical scientific control is applied to sands 
with the same measure of importance and keen- 
ness as the up-to-date foundry now applies to 
the control of metal. 


(I) Sands should be stored under cover; if 
stored in the open, moulding sands not only lose 
bonding material but cause increased scrap losses 
in the foundry due to excessive moisture content. 

(11) To obtain standards and properly con- 
trolled mixtures, the ‘‘ shovelfuls ’? measure must 
not be permitted ; a cubic foot box, or a straight 
sides and flat-top barrow (to enable striking off 
level) divided into two longitudinal sections 
should be used. 

(Il1) A definite minimum milling time based 
on satisfactory standards found by practice 
should be set. 

(IV) Sand dumped from moulds cannot be pro- 
perly tempered immediately afterwards; this is 
apt .to be a problem, particularly in mechanised 
plants; it can be minimised by efficient cooling, 
milling, and wration, and by the use of large 
capacity storage bins, in which the sand can be 
allowed to ‘‘ temper.’’ 

(V) In general, sands of the correct grain size, 
uniformity, and permeability do away with the 
vent wire, or at least minimise its use, so saving 
time and very often the patterns too. 

(VI) The particular requirements of the job 
should be found out in respect of sand, a suitable 
mixture arrived at and standardised. 

(VII) If making light castings and scabbing 
troubles arise, do not jump to the conclusion 
that the sand is the cause; examine the patterns, 
maybe too much metal is allowed to enter through 
a single runner. 

(VIII) Keep the amount of moisture as low as 
is consistent with the required bonding condi- 
tion, necessary to give good joint lines and 
smooth castings. Maintain moisture control 
within a standard range. In mechanised foun- 
dries hot sand is often unavoidable; remember 
that such sand requires more water as it dries 
out faster on the delivery belts than heap sand. 

(IX) Silt, and the troubles associated with it, 
are more likely to come from coal dust than from 
possible breakdown of normal sand grains. Silt 


and excess fines can be removed by means of a 
large volume, low-velocity suction fan; in some 


American foundries the fan is situated in the 
bucket elevator of the sand system, but for this 
scheme to be successful the sand must be rela- 
tively dry. 

(X) Take precautions to eliminate metal-shot ; 
this material can be the cause of a number of 
troubles, such as hard spots and blow-holes. 

(XI) Hot sand causes rough castings and is 
less permeable than cold, due to air expansion 
and steam; aerating minimises these troubles. 


Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 

A Few Stray Thoughts 
To the Editor of the Founpry Trape JOURNAL. 

Sir,—Touching on some of the points raised 
by “Dives”? in the letter published in the 
Founpry Trape Journat of September 17, 1936. 

The addition of coal dust to moulding sand 
was instituted primarily for the foundryman’s 
own benefit to assist him in stripping the sand 
from green-sand castings with a consequent re- 
duction in fettling costs. One cannot blame him 
for noticing and trying to make the incidental 
blue skin a sales asset at the same time. 

There is nothing the matter with ordinary cast 
iron when employed in the customary and well- 
established fields of usefulness. It is the demands 
of progress in the new fields that emphasise the 
limits fixed by the old type of product. Addi- 
tions of alloying metals have made possible the 
use of the new cast iron where the former 
material could never be applied. Modern re- 
quirements in operation of plant and machinery 
demand cast irons which can give reasonable life 
under very exacting conditions of high tempera- 
ture, corrosion, and excessive wear, the addition 
of alloy metals to cast iron has evolved a 
material having such properties. This has been 
the real object in view, not the creation of 
miraculous physical properties nor a “ cure all’ 
for founding troubles. Actually some of the 
alloy cast irons are founded in spite of addi- 
tional casting troubles because they supply an 
important need. Admittedly the resulting pro- 
duct is more expensive and more complex. We 
cannot therefore coup with the problems raised 
by reverting to the simplicities of past genera- 
tions, no matter however much we would like 
to do so. ; 

The present measure of success attained by 
alloy cast irons in the field of modern engineer- 
ing construction has by no means been accom- 
plished by taking the “‘ line of least resistance 
regardless of whether the “ game is worth the 
candle.” Moreover it cannot truthfully be said 
that the brain ingredient has not been generously 
employed. 

Improved properties other than those indi- 
cated by enhanced values of tensile strength and 
the usual physical tests are required of cast iron 
in its present-day applications. Some of these 
properties are entirely new ones embodying 
hardening by quenching from temperatures above 
a red heat. There is no reason why cast iron 
cannot be produced to give a minimum tensile 
strength of 20 tons per sq. in. without any 
expensive alloy additions. Indeed such iron is 
being produced as a commercial product. It is, 
however not cheaper than the ordinary material 
and neither would it be produced by the two 
cupola process suggested. Obviously, a better 
and stronger cast iron is only possible by reason 
of closer control throughout all stages of pro- 
duction. This cannot be applied using the crude 
methods of the past, simple as they may have 
been. It is necessary to supply better plant 
and means of finer adjustment demanding much 
more expert supervision and this is bound to 
cost more but the resulting product will justify 
the extra expense. Yours, etc., 

J. L. Francis. 

53, Cromer Road, Ipswich. 
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Strength and Elastic Properties of 


Cast 


lron 


By J. W. DONALDSON, D.Sc. 


It has long been recognised that the ordinary 
M 
flexural (modulus of rupture) formula a does 


not give the true stress at failure for any of 
the ordinary structural materials, and that for 
certain materials, such as cast iron or concrete, 
it does not apply exactly at any load. Conse- 
quently, when studies were made of the sup- 
porting strengths of cast-iron water pipe, while 
subjected to internal water pressure, the com- 
bination of the direct tension caused by internal 
pressure and the flexural tension caused by ex- 
ternal load was made by means of any empirical 
relationship derived from the test data. In 
order to make a further study of this relation- 
ship so as to ensure that it was sufficiently 
general and exact for such use and to extend the 
general knowledge of the action of cast iron 
under flexural loads, an investigation has been 
carried out by W. J. Schlick and B. A. Moore* 
at the Iowa Engineering Experiment Station, 
and the attainment of their objectives, particu- 
larly an investigation of the applicability and 
utility of certain methods for calculating actual 
flexural stresses and deflections, required deter- 
minations of the strength and elastic properties 
of certain irons in tension compression and 
flexure. 

The experimental work of the investigation 
included determinations of strength, deforma- 
tions or deflections, and hardness tests on speci- 
mens of four grades of cast iron having three 
thicknesses for each grade, while such speci- 
mens were under:—(a) Combined tension and 
flexure, the tension being about 30, 60 and 80 
per cent. of the ultimate for each grade and 
thickness as shown by direct tension tests; (b) 
plain flexure; (c) direct tension; and (d) direct 
compression. Similar tests of a supplementary 
character were made on a series of specimens 
prepared from the thick plates of one grade of 
iron by machining off the cast faces so as to 
produce specimens of three thicknesses. 


Specimens, Apparatus and Procedure 


The test specimens were cut from plates cast 
specially for the purpose by the American Cast 
Iron Pipe Company, Birmingham, Ala., in four 
grades of cast iron, having tensile strengths 
ranging from 6.7 to 20.0 tons per sq. in. The 
plates were cast on edge in lots of nine, there 
being three lots of 0.50, 0.90 and 1.25 in. for 
each grade of iron, and all the lots of each grade 
were poured from the one ladle of iron. The 
specimens were tested in sets of five, one from 
a different position in each of five plates from 
one lot. In the main series of tests, the thick- 
ness of each specimen was the full thickness of 
the plate, and in the supplementary series of 
tests the specimens were prepared from the 1.25 
in. plates of one iron by machining of the cast 
faces symmetrically so as to produce test speci- 
mens 0.50, 0.90 and 1.10 in. thick. Experiments 
were made to determine what effect the method 
of casting had on the uniformity of the plates 
and indicated that the variations so produced 
could have but little effect on the averages of 
the sets of tension and flexure specimens. 

The special apparatus in which the combined 
tension and flexure, and the plain flexure tests 
were made is described in detail, and the de- 
scription is supplemented by illustrations. Full 
consideration is also given to the procedure by 
which these tests as well as the direct tension 
and direct compression tests were carried out, 


* ‘Strength and Elastic Properties of Cast Iron in Tension, 
Compression, Flexure and Combined Tension and Flexure.”’ 


Bulletin 127, Iowa Engineering Experiment Station, June, 1936, 
95 pages. 


both as regards the shape and dimensions of the 
test specimens, and also as regards the measure- 
ment of the various ivads and strains by means 
of tensometers. 

In addition to determining the tensile strength 
at 30, 60 and 80 per cent. of the ultimate 
strength in the combined tension and flexure 
tests, stress-strain data were taken to the ulti- 
mate breaking stress for each direct tension 
test and to at least 50 per cent. of the ultimate 
load for each compression test. Deflection 
measurements up to the ultimate load were made 
for each flexure specimen. After the comple- 
tion of the other tests the Brinell hardness of 
each specimen was determined from three or 
more readings on the cut faces near the failure. 


Strength under Combined Tension and Flexure 
From the experimental data obtained, as a 
result of the various tests, an empirical relation- 
ship for the combination of tensile and flexural 
stresses is determined, and a comparison is made 
of this relationship with that based on the results 
of tests of a cast-iron pipe subjected to both 
external load and internal pressure. The com- 
bination of the tensile and flexural stresses, when 
they act simultaneously, may be made by use 

of empirical relationship. 
{/S.\1.70 

> 

— R, =R/ 


Me 
where R ultimate flexural stress 7 With no 
tension, 

S = ultimate tensile stress with no flexure, 
R, and S, = flexural and tensile stresses when 


they act simultaneously. 

The corresponding relationship derived from 
tests of cast iron pipe is:— 


8, | 


The curves representing these two relationships 
are similar in shape, although the portions of 
maximum curvature are at opposite ends of the 
curves. The two curves cross at about 50 per 
cent. of the ultimate tensile strength, but might 
be used interchangeably for tensions up to 65 
or 70 per cent. For higher percentages of ten- 
sion, however, the errors in indicated flexural 
stresses are too large to permit such inter- 
changeable use. 


Bending Strengths and Deflections 

The method adopted by Bach for calculating 
flexural stresses and strengths is considered and 
is used in calculating from the experimental data 
the ultimate resisting moments of both plain 
beams and combined stress specimens. The cal- 
culations for plain beams were made from the 
average stress-strain curves and the average 
ultimates in tension and are compared with the 
external load moments. All of the calculated 
values are lower than the observed values and 
in only one of the fourteen cases dealt with 
is the calculated value as high as 90 per cent. of 
that observed, and in half the cases the calcu- 
lated values are less than 80 per cent. of the 
test results. The correlation results for the 
intermediate strength irons are best for the 
test specimens cut from the 0.9 in. plates and 
for the low- and high-strength irons the correla- 
tion is best for the test specimens taken from 
the 0.5 in. plates. No adequate explanation of 
the discrepancy between calculated and _ test 
results has been found, although the suggestions 
that it may result from skin effect or from the 
fact that measured strains particularly in ten- 
sion, include both elastic and plastic deforma- 
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tions, are considered with reference to the data 
obtained. 

Using Meyer’s method for the calculation of 
deflections, comparisons were also made of calcu- 
lated and observed ultimate deflections for a 
number of plain beams of the different irons 
using test specimens from plates of various thick- 
nesses. In general higher correlations varying 
from 51.9 to 102.2 per cent. of the observed 
ultimate were obtained than were obtained 
between calculated and observed moments, but 
both were of the same order. This is not sur- 
prising, however, as the two methods are similar 
and use the same stress-strain data. 

Curves plotted from the stresses, strains, and 
deflections for a test specimen for which the 
computed strength and deflection were 97 and 
102 per cent. of those observed, and for four 
test specimens for which the computed strengths 
and deflections vary from as low as 60 per cent. 
to as high as 102 per cent. of the experimental 
values are of the same general nature. The data 
from these curves indicate that when the factor 
of safety, on the basis of ultimate load, is 2 to 5, 
the percentage of ultimate stress developed will 
be about 10 per cent. higher than the percentage 
of load: That is with 20 per cent. of ultimate 
load the stress is 28 per cent. of ultimate; 30 
per cent. load 40 per cent. stress, and 50 per 
cent. load 62 per cent. stress. Also at all per- 
centages of load the deflection and strain are 
approximately the same percentage of their ulti- 
mate, and within these factors of safety, the 
percentages of deflection and strain are roughly 
one-half the percentages of load; or 30 per cent. 
load, 40 per cent. stress, and about 15 per cent. 
strain and deflection. 


Secant Modulus of Elasticity 


The experimental data is also considered in 
relation to the applicability of Schlechtweg’s 
conclusion that for cast iron there is a linear 
relationship between stress and secant modulus 
of elasticity. When the average secant moduli 
of elasticity for the various thickness of the 
various irons are plotted against the tensile, 
compression, and flexural stresses lines of vary- 
ing curvature are obtained. None of them is a 
straight line, although some of them could be 
represented by two straight lines jointed by a 
curve, and in such cases the initial straight 
line is the shorter, while in many cases it appears 
that if any initial straight line is to be used it 
should be rather short and should be followed 
by a longer and more gradual curve. In general, 
the percentages of ultimate load up to which 
these secant modulus curves may be considered 
straight lines are highest for flexure (about 
30 per cent.), with tension next and compression 
least (about 20 per cent.). The averages for ail 
thicknesses of each iron vary only slightly, 
though there is some indication that this per- 
centage increases slightly with increased thick- 
ness (or depth) of specimen. 


Physical Properties and Their Relationships - 

The average strengths in flexure, tension and 
compression, the ratios of flexural and com- 
pressive strength, and the average Brinell hard- 
ness numbers, together with the average stress- 
strain curves for all thicknesses of each grade 
of iron, and similar data for the specimens 
machined from the 1.25 in. plates of an inter- 
mediate strength iron in general show that :— 


(a) The hardness, the modulus of elasticity, 
and the unit tensile and flexural strengths de- 
creased, and the compressive strength increased, 
as the thicknesses increased. The increase in 
compressive strength may be apparent rather 
than actual due to the nature of the test, and 
it is possible that the relationship of compressive 
strength to other properties may be slightly dif- 
ferent from those of tensile strength, but the 
experimental data does not establish either the 
existence or amount of such differences. 


(Concluded on page 342.) 
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The Use and Care of Crucibles 


By H. N. BASSETT, A.I.Mech.E.* 


A considerable amount of metal, mainly non- 
ferrous, is melted in crucibles and their cost 
may be an appreciable item in the cost of the 
finished castings. In the larger sizes for tilt- 
ing furnaces crucibles are expensive, and if they 
do not give a satisfactory life the foundryman 
is rightly worried. It is somewhat surprising 
that in spite of the improvement in quality some 
foundrymen still fail to get good results, and 
as there are many factors involved a discussion 
of them may be useful. 

In some foundries where indifferent or bad 
results are obtained the quality of the crucible 
is usually blamed. Frequently a change is made 
to a competitive make, and it is not until two 
or three makes have been tried without improve- 
ment in results that those concerned realise that 
the fault is obviously not in the material but in 
the way in which it is handled. It may be 
taken for granted that crucibles always leave 
the makers’ works in a condition as nearly per- 
fect as possible. They may sustain damage en 
route, but this is unusual because of the care 
with which they are packed, and generally the 
worst that happens to them in transit is that 
they get wet. If the preliminary treatment they 
receive in the foundry before use is correct this 
does not harm them at all. The way in which 
they are stored and handled is extremely impor- 
tant, however, and attention to details will 
= all the difference to the life of the cru- 
cible. 


Core Ovens Unsatisfactory 


Storage is the first matter to be considered. 
The place used should be warm and dry, and the 
longer crucibles are kept in such a place the 
better. 
and though apparently dry, one which is even 
slightly moist will begin to spall or crack as 
soon as it is put in the furnace. All crucibles 
are kiln-dried before they are sent out by the 
makers, but the nature of the material of which 
they are made is such that exposure to moist air 
causes them to pick up moisture again rapidly. 
For this reason crucibles should never be stored 
in a core oven, as is sometimes done, for they 
simply take up moisture expelled from the cores 
and may be in a worse state finally than when 
first put into the oven. 

A suitable storage place is close to furnace 
flues under cover, or on top of a core oven, 
provided that in the latter case the vents are 
not on top. Crucibles should never be stored 
on the ground as damp air tends to collect at 
ground level, nor should they be placed near a 
door leading into the open air. The ideal store 
has shelves round the walls on which’ the cru- 
cibles can be placed, the whole being heated to 
upwards of 250 deg. Fah. by some means or 
other. Steam pipes or pipes carrying flue gases 
serve the purpose well, but an open fire is not 
recommended, nor should flue gases be passed 
directly into the store as they always contain 
a certain amount of water vapour. The tem- 
perature mentioned is an ideal one, and gener- 
ally cannot readily be attained. The higher the 
temperature that can be maintained, however, 
the quicker the crucibles will be dried, which 
means that the storage space can be smaller as 
it will not be necessary to keep so many crucibles 
in various stages of drying. 

A store of this kind should be ventilated at 
the sides and ends below the centre line, because 
the moist air tends to collect at the bottom. 
Ventilation only at the top results in loss of 
heat and incomplete reduction in the total 
amount of moisture in the chamber. 


* The author is chief chemist, Egyptian State Railways. 


Moisture is a deadly enemy of crucibles 


Drying Time 

The advantage of storing crucibles under suit- 
able conditions for a considerable time is that 
they are then dried out properly and evenly all 
round. The clay of which they are made is 
naturally hygroscopic, and if subjected to un- 
even heating will retain its moisture on one side 
whilst losing it substantially on the other. It is 
possible to dry out a crucible and use it in six 
hours, but to do so requires constant attention, 
and it is far better to allow a very much longer 
period. 

Far more crucible failures can be ascribed to 
inadequate preliminary drying-out than to any 
other reason. If the moisture be considerable 
(such as might be due to accidental wetting) as 
soon as the crucible is heated to a temperature 
above the boiling point of water, steam is formed 
and this has a disruptive effect, resulting in 
scalping and spalling. If the moisture be less 
in amount the damage is less serious, but in- 
stead small cracks are formed in the interior of 
the walls, which lessen the life appreciably. 
After the first heat, molten metal will find its 
way into any cracks which have reached the sur- 
face, and gradually they will extend until com- 
plete failure takes place and the crucible is per- 
forated. It should be assumed always that new 
crucibles are damp. They arrive packed in straw 
as a rule, and this should be examined carefully 
for abnormal dampness. If the straw be damp, 
special precautions should be taken in drying 
the crucible, but even if the straw be apparently 
quite dry, it should not be thought that the 
crucible is in like condition, because of the ten- 
dency of the material of which crucibles are 
made naturally to pick up moisture. 

Handling is a matter of which the importance 
is not always realised. Plumbago crucibles have 
a protective glaze on the outside, and this is 
damaged if the crucible be rolled along the 
ground (as is sometimes done if the crucible is 
too heavy for one man easily to carry it), which 
shortens its life. 


The First Heat 

Even when crucibles have been stored under 
ideal conditions, the first heat is still a critical 
affair, and before being charged the crucible 
should be brought up slowly to a dull red heat. 
It may then be raised to a bright red heat and 
charged. In an oil-fired or gas-fired furnace the 
utmost care should be taken not to turn on the 
air blast too quickly, but only sufficiently to 
bring the crucible slowly up to the required heat. 
When pit-fires are used the fire should always 
be cleaned before a new crucible is put in it, 
and the bottom of the crucible always should be 
well above the dirtiest portion of the fire. Tf 
this precaution be not taken the ash will fuse 
with the glaze of the outside and reduce the 
useful life of the pot. 

In an oil-fired furnace the combustion of the 
oil should be controlled carefully to avoid the 
formation of masses of soot on the lower part 
of the pot, as these have a considerable heat 
insulating effect and may lead to trouble through 
the metal not being evenly heated throughout. 
The flames which escape at the top of the fur- 
nace round the pot should be short and just on 
the point of smoking for the combustion condi- 
tions to be at their best. 


Preheating Recommended 

To prolong crucible life, it is recommended 
that the furnace (when gas- or oil-fired) be pre- 
heated for ten minutes before being charged for 
the first time for the day. The reason for this 
is that the cold metal in the crucible during the 
first heat has the effect of conducting heat away 
from the inside surface of the crucible while the 


889 


temperature of the outside is being raised 
rapidly. This means that there is a rapid fall 
in temperature between the outside and the 
inside of the wall, which promotes cracking as 
a result of thermal strain. 

Charging is a simple matter but requires a 
certain amount of care. When melting borings, 
a bath of molten metal at the bottom of the 
crucible should be obtained by melting down a 
few pieces of scrap and the turnings should be 
charged into this molten metal in small quanti- 
ties. Large pieces of metal should never be 
dropped into the crucible or they may crack it, 
and particular attention should be paid not to 
get pieces of metal wedged across from one side 
to the other. If this happens the expansion 
of the cold metal before it is plastic may crack 
the walls. Tilting furnaces should never be 
charged when in the tilted position, as when 
the furnace is restored to the upright position 
some of the charge may slip suddenly and so 
damage the walls of the crucible. 


Fluxing 

If it be necessary to use a flux this should be 
added after some of the metal is molten and 
should not be placed in the crucible under cold 
metal. All fluxes of a basic character attack 
the material of which crucibles are made to a 
greater or less extent, and it is desirable to 
reduce this attack to the least possible amount. 
So far as possible fluxes should be avoided and 
charcoal only used as a cover. 

When lifting a crucible out of a pit-fire it 
should be placed only on a bed of clean sand 
before being picked up by the men who will pour 
it. Any particles of coke or slag which adhere 
to the outside should be removed before the 
crucible is set down or damage may result to 
the bottom. The bottom of a crucible full of 
molten metal is in a tender condition and must 
be treated accordingly. If this is not’ done the 
bottom may actually be punctured by a piece 
of coke in setting down and a charge of metal 
lost. 

After pouring, the crucible should be returned 
to the furnace and recharged as soon as possible. 
If it cannot be recharged at once, it should be 
put in as warm a place as can be found, so that 
cooling is slow. The use of sheet iron covers to 
conserve the heat will be found advantageous. 
On no account should metal be allowed to cool 
in the crucible. This results only in the destruc- 
tion of the inside, which comes away in small 
pieces with the button of metal when it is 
turned out. The remains of a heat should 
always be poured out, and any slag which 
adheres to the crucible should be broken off 
whilst it is still hot and more or less pliable. 

Heat Conservation 

Crucibles should give a long life, excepting for 
accidents, if properly cared for, but a very im- 
portant factor is the length of time they are in 
the furnace. Metal does not improve by being 
stewed, and crucibles are not benefited either by 
lengthy sojourns in the furnace. Generally speak- 
ing, they should be removed as soon as the metal 
is ready for pouring, and, when empty, should be 
recharged as soon as possible. If it can be 
arranged, they should never cool off completely, 
and when the day’s work is done, they should be 
placed close to one another to conserve the heat 
in them as much as possible, and if they can be 
replaced in the furnace (when cooling), so much 
the better. 

Furnace Tools 

Tongs should fit the crucible down below the 
swell (the bilge line) and should be curved to fit 
the crucible so that the weight is distributed as 
evenly as possible and the walls are not crushed. 
At the temperature of molten metal crucibles are 
considerably weakened, though some foundrymen 
behave as if they had the same strength as when 
cold. If the tongs are too large, they may | 
packed with strips (not thin angular pieces) of 
steel, but it is better to have several sets of tongs 
to fit crucibles of varying sizes. 


‘ 
a 
a 
of 
a 
is 
it 
r- 
d 
1e 
id 
ir 
1s 
i 
te 
30 
r- 
re 
i- 
ne 
ly 
t. 
4 Be 
in 
‘ 
ar 
us 
li 
he 
e, 
a 
he 
a 
ht 
TS 
it 
od 
1, 
ch 
od 
ut 
mn 
vil 
k- 
n- 
d 
- in 
de 
ns 
{ 
d, 
in ‘ti 
er 
ad 
ve 
if- 
he 
he 


The Furnace 


Furnace conditions have much to do with 
crucible life. Even distribution of heat is impor- 
tant, and whatever fuel is used, the crucible must 
always be placed centrally, so that there is an 
equal amount of combustion space all round. 
Three inches of coke space at the sides and eight 
to ten inches below is all that is required, but 
naturally the furnace must be deep enough to 
ensure the top of the crucible being below the 
bottom of the flue opening. 

The way in which the furnace is maintained 
determines the amount of fuel burnt, and by 
allowing it to get into a bad condition the con- 
sumption of coke may be doubled. With a pro- 
perly designed and maintained furnace, it should 
be possible easily to melt 34 Ibs. of metal per lb. 
of fuel, and to get five or six heats of 180 Ibs. 
«ach of gunmetal per day. Many founders fail 
to reach this stage of efficiency because they do 
nut appreciate sufficiently the importance of the 
god condition of the lining of the furnace and of 
the air-tightness of the stack and furnace cover. 
jn many cases only three heats a day are 
obtained, and the fuel consumption is of the 
order of 1 lb. of fuel for each 2 Ibs. of metal 
melted. 

Tilting furnaces are used considerably to-day 
and the results they give are excellent if atten- 
tion is paid to the way in which the crucible is 
set in them, and to the combustion space condi- 
tion. The crucible must be set on a stand, pre- 
ferably with the cement supplied by the makers, 
and if lipped the gap between the lip of a new 
crucible and the spout of the furnace should not 
be filled with clay until just before pouring. 
This is because new crucibles always shrink a 
certain amount, and it is essential not to have 
the crucible and its contents (a total weight of 
over half a ton, perhaps) hanging from the lip. 
The lining of the furnace should be kept in good 
condition by patching when necessary, so that 
the volume of combustion space may be kept 
constant. If and when this volume increases 
the efficiency of combustion becomes lower, more 
fuel is burnt, and it takes longer to melt each 
charge. 

When stirring the metal or adding new metal, 
caution should be exercised lest too much vigour 
leads to a hole being poked in the pot. This is 
easier than it sounds, and many a charge of good 
metal has been lost because of carelessness in this 
direction. Preferably a stirrer should have a 
flattened or rounded (hemispherical) end, and it 
should never be pointed. 


Choice of Fuel 

Coke should be chosen which has a high shatter 
index (to support the crucible full of metal with- 
out letting it down too far into the furnace) and 
the ash of which has a high fusion point. Ash 
which fuses at a relatively low temperature will 
cause trouble by slagging on the sides of the 
crucible. It was thought at one time that the 
sulphur content of the fuel was important, but 
experiments have shown that this is not the case, 
and that the sulphur content of the metal melted 
is not effected by the sulphur content of the fuel 
used to melt it. This applies equally to coke and 
oil fuel. Coke should not be stored where it can 
get wet, as if wet it produces steam in the fur- 
nace which may cause some damage to the 
crucibles. It should be fairly even in size, so 
that the fire will not burn hollow but will sink 
evenly. 

Some foundrymen prefer one make or type of 
crucible and some another. There is rarely any- 
thing to be gained by changing from one make 
to another, but when crucibles of a new type 
are put on the market (particularly if they offer 
more rapid heating) it is worth while to make 
proper trials. The criterion is the final cost per 
ton of metal melted, taking everything into con- 
sideration, though naturally attention must be 
paid to any special precautions required. Any- 
thing which will upset a well-established and 
satisfactory routine is to be avoided unless sub- 
stantial advantages are to be derived from the 
change. 
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The Inter-Relationship of 
the Foundry Industry 


PRESIDENTIAL ADDRESS BY MR. JOSEPH 
HEPWORTH, M.P. 


The winter session of the West Riding of 
Yorkshire Branch of the Institute of British 
Foundrymen opened on October 10, when the 
Branch-President, Mr. Joseph Hepworth (Senior 
Vice-President of the Institute), entertained 
the members to tea in the refractory of Bradford 
Technical College. After tea Mr. F. K. Neath, 
B.Sc., presided over a meeting at which Mr. 
Hepworth delivered his Presidential Address. 

Mr. Hepwortu extended a welcome to the 
members and hoped that they were to have a 
successful session. It is often said, Mr. Hep- 
worth continued, that the tonnage of iron used 
in the world is a measure of the world’s progress. 
If this be true it proves the importance of the 
foundryman in past and present civilisation, and 
the possibilities for him in the future. 

The discovery and use of new alloys were the 
outcome of modern scientific methods in the 
foundry where nothing was left to chance. The 
microscope, X-rays, the investigation of crystal 
structures, pyrometric control of temperatures 
in electrical furnaces and muffles and hydraulic 
compression, in the hands of a trained staff 
were all aids to modern foundry practice. He 
wished to pay tribute to the designs of the 
drawing office and the great accuracy of the 
moulders, engineers and all who unite with the 
foundryman in carrying out the work to per- 
fection. 


The Statistical Position 

Discussing the conditions in the foundry indus- 
try to-day, Mr. Hepworth thought that the 
industry was enjoying more prosperity than it 
had done for a good many years and he thought 
that a few figures.in relation to British industry 
would be interesting. On August 27, the num- 
ber of employed insured persons in Great Britain 
was 10,961,000—66,000 more than a month pre- 
viously, and 500,000 more than a year before. 
Wages are still rising, and at the end of August, 
wage rates reported by the Ministry of. Labour 
show an increase of £362,000 a week in the full- 
time wages of 3,250,000 workers. Industrial pro- 
duction in Great Britain established a new high 
record in the quarter ending last June. In the 
iron, steel and engineering industries production 
has exceeded all previous records. This year 
307,988 motor-cars have been _ produced, 
against 266,836 last year. August exports, 
valued at 353 millions, were the highest for 
any August since 1930. Gross receipts of the 
railways are up 3.2 per cent. He mentioned 
these figures to illustrate the general state of 
improvement, and to emphasise the important 
part the foundry industry had played in the 
advancement of the engineering industries of 
this country. The foundry industry has been 
looked upon as the ‘ Cinderella’’ of the engi- 
neering trades for too long, and it is now time 
that the industry was put on its proper plane. 


as 


Unemployment 

Despite the high level of industrial produc- 
tion, unemployment still remains on a scale 
which would have been regarded as terrible in 
the days before the slump began. We must 
realise that full employment, even if prosperity 
continues to grow, cannot be attained. There 
is now a residual population who cannot easily 
find employment, and we must realise that this 
residue is likely to be permanent, and its burden 
must be carried by the State not only willingly, 
but generously. We have not as yet by any 
means reached the limits of production or of 
employment. We are in an era of expansion 
when new ideas and new business is to be built 
up, and we must encourage young men to take 
up scientific training, so that the improvement 
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in trade and commerce will continue. He had 
every sympathy with the older men who have 
difficulty in finding employment, but old men in 
industry and young men idle is not the way to 
prosperity, and inducements must be offered to 
young men to come into the foundry industry. 


Better Conditions Sought 

There are many foundries in which the work- 
ing conditions are far from ideal; ventilation, 
sanitary facilities, provision for washing, can- 
teens, etc., are matters in which the foundry 
industry, to a large extent, had been lacking. 
These matters must receive attention if the indus- 
try is to attract the educated and trained young 
man that the foundry industry requires. The Insti- 
tute of British Foundrymen must therefore carry 
on its work, ever striving to improve the general 
esteem of the foundry industry, and make it 
worth while for the younger generation to enter 
this trade, so that, so far as our own industry is 
concerned, Britain may keep her foremost place 
among the industrial nations of the world. 


Vote of Thanks 

Mr. H. F. Coeean (Halifax), moving a vote 
of thanks to the President for his address, said 
that the foundry industry has not had _ its 
rightful position recognised because it has not 
taken advantage of the technical knowledge of 
the skilled engineer in the past. To-day, how- 
ever, the foundryman is glad to take the en- 
gineer into consultation, and the engineer is 
more ready to listen to the foundryman’s point 
of view. That is the co-operation which makes 
for progress. Mr. Coggan felt it would be to 
the advantage of this country in general if the 
Government were to establish a Ministry of 
Industry, as industrialists were in a better posi- 
tion to understand the needs of industry than 
were politicians. The result would be more 
prosperity, acceleration of progress, and the 
maintenance of the lead which this country has 
so long held in the world’s industry. Mr. Coggan 
said he wished to congratulate Mr. Hepworth on 
having become the President of so active a 
Branch of the Institute, and to congratulate the 
West Riding Branch on having Mr. Hepworth 
as its President this year. 

Access Too Easy 

Mr. A. S. Worcester (Past-President of the 
Branch) seconding the vote of thanks, said the 
West Riding Branch had been struggling for 
years to achieve something a little outstanding 
in their industrial affairs. He felt to-day that 
they were on the threshold of such an achieve- 
ment. It may be that access to the industry had 
been too easy, and this was why they had not 
always been getting the type of youth desired. 
Big engineering firms were producing excellent 
castings on modern lines more cheaply than 
could be done by the average jobbing shop, and 
unless the jobbing shop modernised itself the 
scientifically-trained young man would go 
into other sections of the engineering industry. 
Mr. Worcester felt the Branch could look for- 
ward to a very successful session, and one in 
which they would be proud of their President. 

After Mr. F. K. Neath had inducted Mr. 
Hepworth into the chair, an informal discus- 
sion was opened by Mr. A. W. Walker on the 
subject of ‘‘ Test Bar Anomalies.’’ 


Thermal Conductivity of Steels 

In a Paper published in the ‘‘ Archiv fiir das 
Eisenhiittenwesen,’’ E. Maurer deals with the sub- 
ject of the thermal conductivity of chromium steels 
at high temperatures, reviewing the methods evolved 
by K. Honda and T. Simidu and by D. Hattori, 
which were tested on nickel, aluminium, Armco 
iron and plain steels with 0.02 to 1.4 per cent. C., 
as well as on 18 different alloy steels. The thermal 
conductivity values determined were compared with 
those of other investigators and particularly with 
measurements of M. S. van Dusen and F. Raisch. 
Agreement was found in the case of the ferritic 
steels, but there were deviations with the austenitic 
steels. 


— 
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Have you tried 


RIXONS 
FOUNDRY PIG IRON? 


Rixons (W’bro’) is a Northamptonshire 
iron which gives economy with reliability, 
and is particularly suitable for electrical 
castings, light pipes, rainwater goods, 
builders’ hardware, stoves, grates, road- 
signs, manholes and similar products. It 
is produced solely for the open market. 


Full analyses of Rixons (W’bro’) Foundry 
Pig Irons, together with much data of use 
to the foundryman, are included in our Pig 
lron Handbook which we shall be pleased 
to send on request. 


Individual foundry problems are dealt 
with by our Metallurgical Service Depart- 
ment, and if required, a qualified metal- 
lurgist will visit your works for a personal 
consultation. 


The Stanton Ironworks Company Limited, near Nottingham. 


The Largest Producers of Foundry Pig Iron (for sale) in Great Britain 
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A Debate on Test Bars 


OPENING SESSION OF THE NEWCASTLE 
BRANCH 


It was with regret the members attending the 
opening meeting of the Newcastle-upon-Tyne 
Branch of the Institute of British Foundrymen, 
on September 26, heard that Mr. James Smith 
(Branch-President) could not attend owing to 
illness. 

Mr. Couin Gresty, who took the chair in Mr. 
Smith’s absence, expressed the hope on behalf of 
the Branch for Mr. Smith’s speedy recovery, and 
that he would be present at the next meeting. 
Mr. Gresty then read the following address, 
which Mr. Smith had sent him. 

It is not my intention to deliver anything 
which could vaguely be called a Presidential 
Address. I did all that was necessary in that 
direction last year, but there are one or two 
things which I think ought to be said since 
circumstances have changed even during the last 
year. 

First of all, I am delighted at “‘ the re-birth 
of the Branch,’ for we all must remember that 
12 months ago we were suffering from a sad de- 
pletion in membership and an uneasy feeling that 
the Branch was slipping away. I do not suggest 
that there was any lack of interest, but conditions 
generally were difficult, and they seemed to react 
on us as they did on everyone else. 

I asked last year for all the support you could 
give me, individually and collectively, for I felt 
sure then that a long pull and a strong one 
would put us back where we used to be. I wish 
to pay tribute now to everyone, and to thank 
you in all sincerity for the unfailing help you 
have given me as President during the last year. 
Our recruiting efforts have been especially 
successful, for we have gained strength to the 
extent of 47 new members. It is gratifying to 
observe that these members are young, keen men, 
amongst whom, I am sure, useful support and 
effort will be found for the Institute in the years 
to come. It is a pleasant relief, also, to know 
that financially we are somewhat stronger. The 
financial question should be a secondary con- 
sideration in a gathering of this sort, but it 
would be useless to deny that without it we can- 
not get far, and last year we came perilously 
near the state Mother Hubbard had reached when 
she went to look into her cupboard. 

It would be ungracious to pass on without re- 
ferring to the progress the Institute has made 
nationally. An increased membership of 200 is 
recorded, of which we in Newcastle have 
accounted for 47. In my opening remarks last 
year I uttered a fervent hope that conditions 
outside would improve, that the worst of the de- 
pression had been past, and that younger men 
would find opportunity more easily than had been 
possible for a number of years. I think it must 
he generally agreed that the outlook is brighter 
than at any time since 1930. Employment is 
certainly increasing, and marine engineering 
appears at last to be coming back to life, possibly 
because as a nation we are realising more than 
ever before the tremendous responsibility that 
rests on our shoulders. 

Now you have done me the honour of asking 
me to continue as President for another year; I 
appreciate the honour more than I can say. I 
am afraid, however, that I am not as useful to 
the Branch as I would like to be; a man does 
not get any younger, but since every little bit 
helps, and since I have asked you for your help, 
T have no right to withhold mine if you think I 
can be helpful in any way. I shall therefore be 
pleased to continue as your President for another 
session, and can only promise to do my best. 


A Debate on Test Bars 


As the Branch-President’s intention to relate 
the manufacture of a 50-ton cylinder and to give 
some account of the casting incorporated in the 
Newcastle Swing Bridge could not be carried 
out, it was decided to hold an informal debate 
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on the relative value of test bars in relation to 
cast iron. 

The debate was opened by Mr. E. C. Pieort, 
who said that, of the many problems one might 
profitably bring forward, those concerning the 
heat-treatment of cast iron and those bearing on 
cast iron test relationships were of interest. 
There was divergent evidence concerning the 
time factor in relation to stress-relief soaking. 
The usual drop in Brinell and tensile values in- 
dicated that there was much more to be ascer- 
tained regarding the rates of cooling, as, theo- 
retically, stress relief should increase rather 
than lower the strength of cast iron. The 
stability of the martensitic structure obtained 
by quenching was far from having been settled. 
Theoretically, there was the tendency for the 
quenched iron gradually to resolve into the pear- 
litic as-cast condition. The sorbitic structure 
obtained by gradual controlled tempering was 
said to be almost as hard as the quenched struc- 
ture—a claim not supported by practice. 

With reference to the relationship between 
transverse and tensile strength results, it was 
regrettable that investigators had not sufficiently 
considered the rate of cooling. The Harbach 
conversion curve, showing a maximum variation 
of 8 per cent., was based on results secured 
under more constant cooling conditions than were 
normally procurable. 

There was much scope for the development 
and application of pyrometer measurement, as 
a knowledge of the rate of cooling on a test piece 
end casting would enable investigators to find 
the test values of the casting itself. At present 
it was only possible to find fairly relative values 
of the metal. 

Mr. C. Gresty suggested, in relation to stress 
relief, that prolonged soaking of high silicon 
irons at temperatures as low as 200 deg. C. could 
result in decomposition of the graphite with con- 
sequent grain growth. He thought that the 
term “‘ grain refinement ’’ was somewhat ambigu- 
ous, and he quoted a case of a coarse-grained 
hot-mould casting which did give abnormally 
high strength results on testing. He thought 
there was a tendency to add alloys to obtain 
strength, and the possibilities of the strength of 
straight cast irons were overlooked in conse- 
quence. Continuing, he raised the question as 
to whether there was any great variation in the 
results obtained from machined test bars, as 
compared with a normally fettled bar. 

This point caused considerable discussion, and 
was one on which opinions varied considerably. 

Mr. G. Eston suggested that the testing of 
cast iron gave no true indication of its strength, 
but merely provided a guide to its imperfec- 
tions, and that there was no real object in pro- 
viding either transverse or tensile test bars for 
cast iron. 

This opinion caused a lively debate on the 
merits of test bars in relation to varying thick- 
nesses of castings, and eventually it was decided 
that the question had been, and still was, the 
subject of so many investigations and researches, 
none of which had really reached any satisfac- 
tory conclusions, that it would he as well left 
alone for the present. 

Mr. W. Scort said that he was very much in 
favour of the Izod impact test, and that he was 
sure that a better value of the strength of the 
iron would be obtained from this test than from 
those generally in use. 

Mr. Piecor, referring to Mr. Gresty’s re- 
marks, observed that the high-duty performance 
obtained by grain refinement was not so certain 
and consistent as the results gained by the addi- 
tion of alloys. The case of the coarse-grained 
hot-mould casting of high strength could possibly 
be explained by the crystal axes being practically 
free from distortion, as tensile properties varied 
on this account. 

Various other opinions were expressed ; among 
the most interesting were those which came from 
several practical moulders present, who affirmed 
that the position of the test bar on a casting 
might have considerable effect on its properties. 
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New Process for Reduction of 
lron 


For the past fifteen years Mr. Alfred Musso, 
President of the Burden Iron Company, and 
Mr. F. Hodson, assistant to the President, have 
been working on the practical development of a 
process for reduction of iron ore at low tem- 
peratures—at 425 to 535 deg. C. lower than is 
now used in the blast furnace. Thousands of 
tests have already been made on this product 
of the low-temperature reduction process, and 
almost every known grade of iron ore has been 
used. 

According to ‘‘ Blast Furnace and_ Steel 
Plant,’’ the low-temperature method of reduction 
such as will be employed in the ‘‘ Musso ”’ 
process at the Burden Iron Works, effects direct 
reduction of the ore to iron without contamina- 
tion either by nitrogen, oxygen, silicon, carbon, 
or sulphur. The iron never reaches a fluid con- 
dition, so there is no slag contamination. 

The resultant product, according to the 
inventor of the process, can be made into steel 
very much quicker than pig-iron; it can be the 
base for a high quality wrought iron, or any 
other standard ferrous product made to-day. 

The addition of alloying elements, chromium, 
nickel, titanium, etc., can also be made part of 
the basic reduction process. The best and most 
economical method of doing this will have to be 
carefully worked out. The Burden Irun Com- 
pany will also continue to produce high-grade 
horse-shoes, a product the company has been 
manufacturing for a century. 

[The remark as to slag contamination is of 
interest, as the earlier direct processes were so 
subject to this that Huntsman invented the 
crucible process for its elimination.—Ep1ror. ] 


Strength and Elastic Properties of Cast Iron 
(Concluded from page 338.) 


(b) The values of the ratios of flexural and 
ian strengths to tensile strength de- 
creased as the tensile strength increased. The 
average value for the former ratio was 1.84 
while the latter ratio varied from 4.5 for an 
ultimate strength of 6.7 tons per sq. in. to 
2.5 for an ultimate strength of 20 tons per sq. 
in. 

(c) The tensile compressive, and _ flexural 
strengths all increased with the hardness, but 
in accordance with slightly different relation- 
ships. 

(d) The tests results for the specially machined 
specimens showed the interior metal to be slightly 
stronger in tension and of about the same 
strength in flexure as the outer layers; the com- 
pressive strengths decreased with the thickness 
of the specimen in much the same way as for 
the ‘“‘as cast’’ specimens. 

(e) The data for a few specimens subjected 
to a small number of repeated loadings showed 
that after the first loading the stress-strain re- 
lationship tended to become linear, but this 
change had little or no effect upon the total 
strain at some higher load. In these tests six 
specimens, five for tension and one for com- 
pression, were subjected to repeated loadings. 
Four tension specimens and one in compression 
were loaded in increments up to 75 per cent. 
of the ultimate strength, then reduced in incre- 
ments to zero, and the procedure repeated four 
or five times, strain reading being taken at each 
increment of loads. The last loading, except 
for the compression specimen, was continued 
to the breaking stress. The fourth tension 
specimen was loaded similarly except that the 
maximum for each loading was increased from 
about 50 per cent. of the ultimate strength 
for the first loading to about 75 per cent. of 
the ultimate for the fifth loading. 
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FOR STRONG CASTINGS WHICH MACHINE PERFECTLY 


WHY WORKINGTON IRONS EXCEL... 


POINT No. 4 


LOW 
PHOSPHORUS 


It is well known to practical foundrymen that a high phosphorus 
content promotes fluidity—but metal high in phosphorus is slow 
in setting, allowing gases to work through the metal and causing 


orosity and sponginess. 
or good castings for valves, pumps, etc., phosphorus in the 
THE UNITED casting should not exceed 0:3°%,. 
", The phosphorus in Workington Irons is such that there is an ample 
margin to allow mixture with irons of higher phosphorus content, 
\ whilst still keeping the phosphorus in the casting down to the 
desirable figure. 
ERLAND 
RKINGTON, CUMBERLA! 
OMPANY, WO ; ies Limited 
wORKINGTON IRON AND STEEL © Branch of The United Steel Compani 
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The Week’s News in Brief 


Trade Talk 


‘Taytor & Company, bell-founders, of 
Loughborough, are to restore the Ashover Church 
bells. 

Tue River Tyne ImpRroveMENT ComMISSION has 
approved the construction of a new 400-ft. quay at 
North Shields. 

Stanton IRONWORKS Company, LIMITED, are to 
supply 181 tons of cast-iron pipes to the Glasgow 
Corporation. 

THe works or Frederick Braby & Company, 
Limited, at Springburn, Glasgow, are to be ex- 
tended early next year. 

Stewarts and Lioyps, Limitep, Glasgow, are to 
supply 36 in., 30 in. and 24 in. cast-iron or steel 
bitumen-lined pipes to the Stirlingshire and Fal- 
kirk Water Board, Falkirk. 

Tue MANILA oFFices of Marsman & Company and 
of Marsman Investments, Limited, have been moved 
from the Soriano Building to the Insular Life Build- 
ing, Plaza Cervantes. 

Tue Apmiratty has placed an order for two tugs 
with Fleming & Ferguson, Limited, Paisley. The 
vessels will be 160 ft. in length and will be fitted 
with machinery of 3,000 h.p. capacity. 

THe CoLteEMAN FounpDRY EQuiPMENT Company, 
Liuirep, have supplied two ‘‘ Coleman’’ core 
machines to Automobiles M. Berliet, of Venissieux, 
France, which are giving entire satisfaction. 

Tue GeneraL Evecrric Company, LimitreD, have 
made considerable extensions to their private tele- 
phone exchange at Magnet House, Kingsway, 
London, W.C.2. The company has now ninety 
lines. 

Work at tHE Hammond Lane Foundry, Dublin, 
where two hundred workers struck over the dismis- 
sal of one of the hands, was resumed this week 
following a conference held under Government 
auspices. 

DEVELOPMENT PLANS of the General Post Office 
include the laying of three submarine cables of a 
new type, two to Holland and one to Ireland, and 
an extensive programme of underground cables 
costing £4,500,000. 

GeneraL Rerractorres, LrMirep, has purchased 
for cash, 98.50 per cent. of the share capital of 
Castlecary Firebrick Company, Limited, Castlecary, 
Scotland, which has a large-scale production of high- 
class Scottish firebrick. 

Hate & Hate (Treron), Liwirep, manufacturers of 
malleable-iron castings, have recently invited sub- 
scriptions for 190,000 54 per cent. cumulative prefer- 
ence shares of 10s. at 10s. 6d. a share and a similar 
number of ordinary shares of 5s. at lls. a share. 

THE CERTIFIED RETURNS of the pig-iron trade in 
Scotland for the months of July, August and Sep- 
tember show that the average net selling price was 
£3 11s. 1d. per ton. In consequence the workmen 
will receive an increase in wages equal to 1 per 
cent. on basis rates. 

ScoTLAND IS IMPORTING increased quantities of 
pig-iron from India and Russia, as local manufac- 
turers are unable to meet the demands. Imports 
this year have almost doubled, exclusive of scrap 
obtained from America and by the breaking up of 
ships on the Clyde and the Forth. 


Correspondence 


[We accept no responsibility for the statements made or 
opinions expressed by our correspondents. | 


Fettling Shop Bonus Scheme 
To the Editor of Tae Founpry Trave JourNat. 


Sir,—Could any of your readers be so cour- 
teous as to provide me with an efficient system 
for the payment of a bonus to the men employed 
in the fettling and inspection shops of a large 
foundry? I am aware of the activities of the 
Costing Sub-Committee of the Technical Com- 
mittee of the Institute of British Foundrymen 
which has dealt with the melting department 
and is now studying moulding and coremaking 
costs, but the urgency of the situation prevents 
me from awaiting its deliberations.—Yours, 
etc., Lieut Castine.”’ 


Avutomosites M. Ber.ier are reorganising their 
foundries at Venissieux (France), and they have 
selected an Acme vertical continuous drying and 
cooling system for their new coreshops. An order 
for two large plants has already been placed with 
the Foundry & Engineering Company (West Brom- 
wich), Limited. 

THe AFRICAN OXYGEN AND ACETYLENE COMPANY, 
a division of the British Oxygen Company, Limited, 
are exhibiting at the British Empire Exhibition 
now being held at Johannesburg. The company has 
producing factories at Germiston, Pretoria, Cape 
Town, Port Elizabeth, Durban, Bulawayo and 
Bwana M’Kubwa, as well as distributing depéts at 
various other points in the country. 

H.iM.S. Cateponta, formerly the liner ‘‘ Majestic,” 
is being prepared as an accommodation ship for the 
Royal Navy at the Southampton yard of J. I. 
Thornycroft & Company, Limited. The ‘‘ Majestic ”’ 
was originally acquired by Thomas Ward & Com- 
pany, Limited, for breaking up, but was subse- 
quently taken over by the Admiralty, who ex- 
changed it for certain obsolete warships. 


Contracts Open 


Atcham, November 5.—12 miles of 5-in., 4-in., 3-in. 
and 2-in. spun-iron water mains, for the Rural 
District Council. Willcox, Raikes & Marshall, 
engineers, 33, Great Charles Street, Birmingham. 
(Fee £3 3s., returnable. ) 

Blackpool, November 4.—20 tons of 9-ft. 9-in. 
external dia. cast-iron well lining, for the Town 
Council. The Borough Surveyor, Municipal 
Buildings. 

Cradley Heath, October 31.—1,543 yds. of 8-in. 
cast-iron pipe rising main, for the Upper Stour 
Valley Main Sewerage Board. Mr. G. Plant Deeley, 
engineer, 13, Church Street, Stourbridge. (Fee 
£3 3s., returnable. ) 

Flaxton, November 7.—Medium and heavy man- 
hole covers, foot irons, penstocks, valves, dosing 
svphons and rotary distributors, for the Flaxton 
Rural District Council. Fairbank & Son, Barclays 
Bank Chambers, St. Helens Square, York. (Fee 
£2 2s., returnable. ) 

Milton-under-Wychwood, November 2.—460 yds. 
of 3-in. cast-iron water pipes and 553 yds. 1}-in. 
galvanised-iron water tubing; 460 yds. of 2-in. gal- 
vanised water tubing and 553 yds. of 1-in. water 
tubing, for the Chipping Norton Rural District 
Council. Mr. 8. P. Bendle, surveyor, Sheep Street, 
Charlbury, Oxon. 

Neyland, November 2.—400 yds. of 3-in. cast-iron 
mains, for the Urban District Council. Mr. R. W. 
Trace, clerk, Council Offices, Neyland. (Fee £1 1s., 
returnable. ) 


Company Reports 


Ferranti, Limited.—Net profit to June 30, £57,438; 
brought in, £50,034; preference dividend, £35,000; 
ordinary dividend of 6 per cent., £18,000: carried 
forward, £54,472. 

Earl of Dudiley’s Round Oak Works, Limited.— 
Profit for year ended June 30, £83,621; brought in, 
£533; depreciation, £49,053; provision for future 
income tax, £10,000; balance of discount on 6 per 
cent. debenture stock written off, £10,000; carried 
forward, £15,101. 


Applications for Trade Marks 


The following list of applications to register trade 
marks has been taken from the ‘‘ Trade Marks 
Journal"? :— 


** Demwco.”’—Iron and steel. Lindley Duffield & 
Company (Metallurgical & Finance), Limited, Im- 
perial House, Kingsway, London, W.C.2. 

“Ty-Rocx.’’—Vibrated screen separating machines. 
W. S. Tyler Company, c/o Frank B. Dehn & Com- 
pany, 103, Kingsway, London, W.C.2: 

** AND “ (Mepex.’’—Filler rods and elec- 
trodes for use in electric arc welding. Murex Weld- 
ing Processes, Limited, Ferry Lane Works, Forest 
Road, Walthamstow, London, E.17. 
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Personal 


Sir Rosert Haprietp, who is a member of the 
Advisory Council of the Imperial Institute on 
Mineral Resources, has given £1,000 to promote the 
compilation of mineral brochures by the Institute. 

Mr. W. Morris, managing director of the Ander- 
ston Foundry Company, Limited, Port Clarence, 
has been elected by Redcar Town Council to the 
aldermanic bench. Mr. Morris has been a member 
of the Council since the incorporation of the town 
in 1922. 

Mr. E. W. Hives has been appointed works 
general manager of Rolls-Royce, Limited, in succes- 
sion to Mr. Arthur Wormald, who recently resigned 
on account of ill-health. Before his present appoint- 
ment, Mr. Hives was head of the experimental de- 
partment at the Derby works. 

Lorp anp Lapy Gatnrorp, of Headlam Hall, near 
Darlington, celebrated their golden wedding last 
week. The directors and officials of Pease & Partners, 
Limited, and associated companies with which Lord 
Gainford is connected, made him a presentation on 
October 18, when he and Lady Gainford held an 
““At Home ”’ at Headlam Hall. Lord Gainford is 
in his 77th year. 


Wills 


Barry, K. A. Wotre, partner in the firm 
of Sir John Wolfe ae & Partners, 


engineers £25,337 
Rep, THomas, of Paisley, managing direc- 
tor of Thomas Reid & Sons tania 
Limited, engineers £25,538 
Obituary 
THE DEATH OCCURRED on October 23 of Mr. 


James Begg, a director of Glenfield & Kennedy, 
Limited, Kilmarnock. He was over 70 years of age. 

Mr. B. C. Davis, who was a director of Kayser 
Ellison & Company, Limited, Sheffield, died recently 
at the age of 82. 

Mr. James Boorn, chairman of Hunter & Hyland, 
Limited, brassfounders, of London and Birming- 
ham, and a director of Samuel Booth & Company, 
Limited, Birmingham, has died at the age of 93. 

Mr. Samvet MELLING, whose death occurred on 
October 20 at the age of 90, was chairman of the 
Worsley Mesnes Ironworks, Limited, Wigan. He 
represented the eighth generation of the family to 
be associated with the iron industry in Wigan. 


Patent Specifications Accepted 


The following list of 
accepted has been taken from the Official 
Journal (Patents).’’ Printed copies of the full 
—— are obtainable from the Patent Office, 


Patent Specifications 


25, Southampton Buildings, London, W.O.2, price 
Is. each. The numbers given are those under 
which the Specifications will be printed and 


abridged, and all subsequent proceedings will be 
taken. 


451,823. Nicket Company, 
Corrosion-resistant alloys. 
452,163. Founpry Equipment, and 


Corr, J. B. Foundry moulding boxes. 

452,204. British Furnaces, Limirep, and Hopxin- 
son, P. (Surface Combustion Corporation). 
Annealing furnaces. 


452,416. Attoy Researcn Corporation. Iron or 
steel alloy. 
Forthcoming Events 
Institute of British Foundrymen 
OCTOBER 31 
East ~~ Branch and Sheffield Branch :—Joint meet- 
ing. Works visit to International Combustion, 


“The Grinding Wheel in the 
Foundry,” — by S. L. Ireland, at the Technical 


London ‘Branch : :—*The_ Production of Dense Iron Cast- 
ings,” Paper by J. H. oo at the Charing Cross 
Hotel, pel W.C.2, at 8 p.m. 


NOVEMBER 2. 
Scottish Branch (Falkirk Section) :—‘ Recent BSc at 
ments _in Cast Iron,” Paper HH. Cowan, 
the Temperance Café, Lints Falkirk, 


Riggs, 
7.15 p.m. 
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Lhe ENG “lish Steel 


grinder, on man- 
steel castings in the 
Dove works. These machines, 
de in three sizes, for wheels 
Ox4 ins., 24x3 ins. and 
Bx 24 ins., are designed to take 
ull advantage of the fast cutting _ 
apabilities of the latest Bake- _ 
bonded at speeds 
per min. 


35 YEARS EXPERIENCE IN THE MANUFACTURE OF GRINDING MACHINES. 


Supplied to any 
specification between “@ 
limits of 2°00 and 3°50%, 
Carbon and and 
Silicon 

ACTUAL ANALYSIS 


CERTIFICATES ARE 
AVAILABLE WITH 


@ Typical Cylinder Pig Iron Specification 


EACH DELIVERY 
TOTAL CARBON- - 2:70% 
SILICON - = 1-80% 
MANGANESE - - = -90% 
SULPHUR - - - = -06% 


PHOSPHORUS - - - 


@ Typical Malleable Pig Iron Specification 
TOTAL CARBON - - 2-60% 
SILICON - - - 
MANGANESE . - +50% 
SULPHUR - i - -05% 
PHOSPHORUS - - 
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The inability of producers to cope with the export 
demand continues to be a cause of disquiet in the 
iron and steel industry. While home requirements 
remain so heavy, the lack of export business is 
scarcely felt, but, taking a long view, it may be 
seen that when the time comes to resume exports 
it is quite possible that the trade will have been 
transferred elsewhere. Outputs are at record levels, 
and even so it is difficult satisfactorily to deal 
with the export market. Meanwhile, home users are 
taking up deliveries on a heavy scale and are 
endeavouring to enter into contracts for their future 
requirements. 


Pig-lron 


MIDDLESBROUGH.-Supplies of No. 3 iron are 
so scarce that many users are being compelled to 
accept other grades. Makers are having to ration 
their deliveries to home consumers, while exports 
remain quite out of the question. Prices are un- 
changed at 75s. per ton for deliveries in the Middles- 
brough and Falkirk areas, 77s. on the North-East 
Coast, and 78s. delivered Glasgow. It is generally 
anticipated that prices of hematite will come under 
review in the near future, when substantial increases 
are likely to result. Little effect will, of course, be 
made on the market until the end of February, up 
to which time contracts have been made at current 
prices. Quotations are nominal at 85s. per ton 
for East Coast mixed numbers on the North-East 
Coast, 82s. 6d. c.i.f. Welsh ports, 90s. 6d. Sheffield, 
and 96s. in the Midlands, all less 5s. per ton rebate. 

LANCASHIRE.—The condition of the pig-iron 
market in this area is satisfactory, and deliveries 
are well taken up. In one or two cases iisers have 
been permitted to contract for supplies over the first 
few months of next year, but the first quarter is 
generally the limit in this respect. Apart from the 
textile-machinery makers, consumers of  pig-iron 
generally are well situated for work and have regular 
requirements. Prices remain very firm, offers of 
Derbyshire and Staffordshire grades of No. 3 being 
on the basis of 83s. per ton, for delivery to users 
in the Lancashire zone, with Northamptonshire at 
81s. 6d., and Derbyshire forge iron at from 78s. to 
80s. For delivery to users in the Manchester district, 
Scottish No. 3 iron is quoted around 93s. 6d., with 
West Coast material at 93s. 6d. and East Coast at 
93s., both delivered equal to Manchester and subject 
to a rebate of 5s. per ton. 

MIDLANDS.—Manufacturers of light castings and 
engineers in this area continue to be well employed, 
and are taking up heavy deliveries against existing 
contracts. The shortage of material becomes more 
acute each week, and there have been cases recently 
where users have had their deliveries rationed. This, 
it would appear, is likely to become more general. 
Most users have covered their needs up to the end 
of March, but producers will undoubtedly be hard 
pressed to comply with their commitments. Local 
brands of ordinary No. 3 foundry iron are un- 
changed in price at 77s. 6d. for Northants No. 3 and 
80s. for Derbyshire, Lincolnshire and North 
Staffordshire No. 3, these prices including delivery 
to Birmingham and Black Country stations, and 
being subject to a small sliding-scale rebate to large 
consumers. There is no change to report in the 
prices of forge iron, which are 5s. per ton below the 
No. 3 foundry quotation if used for puddling, and 
3s. less if used in the foundries. A heavy demand 
continues to be experienced for special irons. 
Medium-phosphorus iron is quoted at 82s. to 90s. 
per ton, and low-phosphorus 92s. 6d. to 100s., in- 
cluding Scottish at about 92s. 6d., delivered the 
Midlands. Refined pig-iron is about £6 10s. per ton 
and upwards. In view of the increased cost of coke, 
higher wages, and advanced freight rates on ore, 
several producers of hematite have found it essential 
to ask for premiums, ranging up to 10s. per ton, 
on all future transactions involving a long rail 
haulage. The question of quotations for hematite 
will soon come under review, and increases may be 
expected. Meanwhile, prices are only nominal at 
£4 17s. for West Coast mixed numbers, £4 16s. for 
East Coast No. 3, and £4 15s. 6d. for Welsh mixed 
numbers, delivered local stations. An additional 
1s. 6d. per ton is charged for delivery into works. 

SCOTLAND.—Both hematite and basic irons are 
well taken up in this area, and the market is very 
firm. Stocks are small, almost all of the current 
output going direct into consumption. No. 1 quality 
is still quoted at 81s. 6d. per ton, with No. 3 foundry 
at 79s. f.o.t. furnaces. It remains difficult to procure 
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Raw Material Markets 


adequate supplies of No. 3 Cleveland iron, as the 
light-castings makers are finding to their cost. This 
material is quoted at 75s. f.o.t. Falkirk, and 78s. 
f.o.t. Glasgow. Deliveries of pig-iron to the steel- 
works are heavy, but they appear to have no 
difficulty in obtaining supplies. Quotations for steel- 
making irons are unaltered at 85s. 6d., less 5s. 
rebate, for mixed numbers of East Coast, West Coast 
and Scottish hematite; basic, British and Indian, 
75s., less 5s. rebate, f.o.t. steelworks here. 


Coke 


Conditions on the foundry-coke market remain very 
firm. It is reported that some foundries have 
covered their supplies for the whole of next year. 
For delivery in Birmingham and district, best 
Durham coke is quoted at from 40s. to 42s. 6d., with 
other grades from 47s. 6d. to 50s. per ton. 


Steel 


Activity in the steel market has been well main- 
tained, and although new business is perhaps rather 
quieter than for some time past, it is chiefly be- 
cause of the producers’ reluctance to add to their 
already heavy commitments, says the official report 
of the London Iron and Steel Exchange. Many 
consumers have covered themselves until the end of 
the year and in some cases for the greater part of 
the first quarter of 1937. A considerable volume of 
business is offering, however, in the shape of sup- 
plementary parcels, which are not easy to place for 
the dates on which the material is required, as the 
manufacturers are already hard pressed to maintain 
their deliveries on contracts already in hand. Busi- 
ness in semi-finished steel continues upon a heavy 
scale, and the British works are producing at capa- 
city, but are still unable to keep pace with the 
demand. The position of consumers, however, has 
been relieved by imports of Continental material. 
There has been no diminution in the activity in the 
finished-steel section of the market. The demand 
for structural steel is upon an almost unprecedented 
scale, and it is not surprising that some consumers 
complain of delays in deliveries. 


Scrap 


Active conditions continue to prevail on the Cleve- 
land market, and most qualities have a ready saie. 
There is a good demand for heavy steel scrap at 60s. 
per ton, the shortage of pig-iron providing a fillip 
to the market. Machinery cast-iron scrap is at 
67s. 6d.; this is a minimum figure, and an increase 
is not unlikely. Foundry cast-iron scrap is active 
at 65s. Prices are firm on the Midland market, and 
most descriptions are well taken up. Heavy steel in 
furnace sizes is at 52s. 6d. to 53s. 6d., with mixed 
iron and steel 51s. to 52s. Heavy unsheared wrought 
iron at 65s. to 67s. 6d. is easily disposed of. while 
heavy machinery in cupola sizes is at 70s., good 
heavy at 65s., and clean light at 52s. 6d. to 55s. 
Short, heavy steel, suitable for foundry work, is at 
65s. to 67s. 6d. per ton, delivered works. Supplies 
of certain qualities of scrap are short on the Scottish 
market, but users are generally able to satisfy their 
immediate requirements at firm prices, which are un- 
changed. First-class heavy steel scrap is at 57s. 6d., 
with heavy basic, or heavy iron and steel scrap 
mixed, 5s. per ton less. Heavy machinery cast-iron 
scrap is around 69s., in pieces not exceeding 1 cwt., 
with ordinary cast iron, to the same specification, 
64s. to 65s. per ton, delivered f.o.t. consumers’ 
works. 


Metals 


Copper.—The announcement that producers had 
further increased the copper quota came as a con- 
siderable surprise to the market. The increase is of 
10 per cent. to 95 per cent. and thus the rate of 
curtailment of output is reduced from 15 per cent. 
to 5 per cent. The new quota comes into operation 
on November 1. The market has maintained its 
firm tone, and buying has again been heavy. In the 
United States, consumption is on a good scale, and 
buying does not appear to have been restricted to the 
customary extent by the imminence of the Presi- 
dential election. Sales last week averaged around 
20,000,000 Ibs. per day. The domestic quotation in 
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the United States has been raised to 10 cents per lb. 
Production has now been raised to 95 per cent., it 
being the policy of the produceys to avoid tlie 
artificial conditions attendant on a stringency of 
supplies. 

Daily market prices :— 

Cash.—Thursday, £41 18s. 9d. to £42 Is. 3d.: 
Friday, £42 6s. 3d. to £42 7s. 6d.; Monday. 
£41 16s. 3d. to £41 18s. 9d.; Tuesday, £41 Ils. 3d. 
to £41 12s. 6d.; Wednesday, £42 8s. 9d. to 
£42 Ils. 3d. 

Three Months.—Thursday, £42 5s. to £42 6s. 3d. : 
Friday, £42 lls. 3d. to £42 12s. 6d.; Monday. 
£42 2s. 6d. to £42 3s. 9d.; Tuesday, £41 17s. 6d. to 
£41 18s. 9d.; Wednesday, £42 15s. to £42 16s. 3d. 

Tin.—The meeting of the International Tin Com 
mittee at The Hague last week brought no new 
information concerning the question of the restric 
tion scheme. The uncertainty that has prevailed in 
tne market for so long has only been aggravated by 
the unsatisfactory conclusions to be drawn from the 
meeting. At the present time the market requires 
definite news, whether favourable or otherwise, and 
apparently the Committee had this in mind when 
they decided to meet again as early as November 5. 
Some pressure may be put on Siam. It is to the 
credit of the market generally that nothing of a panic 
nature developed after the recent meeting. On 
Wednesday the cash price rose £7. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £196 to £196 10s.; Friday, 
£197 5s. to £197 10s.; Monday, £198 5s. to 
£198 15s.; Tuesday, £198 10s. to £198 15s. ; Wednes- 
day, £205 10s. to £206. 

Three Months.—Thursday, £194 10s. to £194 15s. : 
Friday, £195 15s. to £196; Monday, £196 10s. to 
£196 15s.; Tuesday, £197 to £197 5s.; Wednesday, 
£204 5s. to £204 10s. 

Spelter.—Once again purely sentimental reasons 
have been responsible for a sharp rise in prices. 
The improvement was undoubtedly rather un 
expected, for it is now certain that the International 
Zine Cartel discussions have broken down, and if 
reports may be taken as being well founded there 
is no chance of an early resumption of the dis 
cussions. 

Official quotations were as follow :— 

Ordinary.—Thursday, £15 3s. 9d.: Friday, 
£14 18s. 9d.; Monday, £15 6s. 23d.; Tuesday, 
£15 2s. 6d.; Wednesday, £15 1s. 3d. 

Lead.— Although this market has maintained its 
firm tone, there was a rather unexpected decline in 
buying last week. Prospects, however, are satis- 
factory, and consuming industries generally are well 
employed. In connection with the building industry, 
which is working at a high rate of capacity, it is 
interesting to note that some 15,000 tons of lead 
pipes and sheets are being taken up each month in 
the United Kingdom. It is reported from the 
United States that the demand for lead has fallen 
away slightly. Prices in France have advanced by 
about 30 per cent. as a result of the devaluation 
of the franc. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £18 10s. ; 
Friday, £18 7s. 6d.; Monday, £18 lls. 3d.; Tues- 
day, £18 8s. 9d.; Wednesday, £18 13s. 9d. 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 


We Supply Re-Conditioned & New 


SAND BLAST PLANTS 
AIR COMPRESSORS. 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “ SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


Commercial Street, Birmingham. 
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10s. ; 
Tues- 


condition of an 04 grade Albino lining 
in a 5-ton Brackelsberg furnace after 
255 heats. You will observe the lining 
has worn back evenly and it is still 
approximately 8” in thickness. The 04 


furnaces, but there are other grades for 
lining cupolas, converters and ladles. 
This photograph is reproduced by 
courtesy of James Howden and Company 
(Land) Ltd. 


ALBIN 


ROTARY FURNACE LINING MATERIAL 


Please write for further particulars to the sole manufacturers : 


GENERAL REFRACTORIES LIMITED, 
Genefax House, Sheffield, 10 


Telephone: Sheffield 31113 (6 lines) 


MANUFACTURERS OF HEAT RESISTING AND HEAT 


Telegrams: Genefax, Sheffield” 


INSULATING MATERIALS OF EVERY DESCRIPTION. 
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COPPER 
Standard cash ee - 42 8 9 
Three months oe -. 4215 0 
Electrolytic se -. 4610 0 
Tough .. 4415 0 
Best selected 45 5 0 
Sheets 7400 
India ae 55 10 0 
Wire bars .. 4610 0 
Ingot bars .. 4610 0 
H.C. wire rods 50 0 0 
Off. av. cash, Sept 38.19 0% 
Do., 3 mths., Sept. 39 3 5 


Do., Sttimnt., Sept. .. 38 18 10,%, 
Do., Electro, Sept. -. 4310 154 


Do., BS., Sept. . 48 114 
Do., wire bars, Sept. .. 43 14 10/7, 
Solid drawn tubes 
Brazed tubes = Ildd. 
BRASS 
Solid drawn tubes 10}d. 
Rods, drawn .. 94d. 
Rods, extd. or Gad. 
Sheets to 10 w.g. .. 
Rolled metal Td. 
Yellow metal rods i 
TIN 
Standard cash xe -» 205 10 0 
Three months 204 6 
English... .. 206 0 0 
Bars.. 307 10 0 
Straits .. 207 15 
Australian 205 10 
Eastern... .. 20710 0 
Banca (nom.) .. 207 10 0 
Off. av. cash, Sept. 104.17 
Do., 3 mths., Sept. .. 192 5 2,4 
Do., Sttlmt., Sept. .. 19416 1,7 
SPELTER 
Remelted .. 1410 0 
Hard Pa . 1315 0 
India 14 0 0 
Zinc dust S025. 0 
Zinc ashes .. = .. 410 0 
Off. aver., Sept. .. 14 0 784 
Aver. spot, Sept. .. 
LEAD 
Empire. 
Off. average, Sept. -- 1719 03) 
Average spot, Sept. - 18 0 24 
ALUMINIUM 
Ingots £100 to £105 
1/3 to 1/4 lb. 
Shect and foil 1/2 to 1/4 lb. 


ZING SHEETS, &c. 
Zinc sheets, English 24 0 Oto24 10 0 
Do.,V.M. ex-whse. 24 0 Oto24 10 0 
Rods Er 27 0 0 


ANTIMONY 
English 67 10 0 to 68 10 
Chinese, ex-whse. .. 56 0 
Crude, c.i-f. 


ooo 


QUICKSILVER 
Quicksilver 14 2 Otol4 2 6 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


259 . SH 
ll 0 0 to 12 5 0 

75% -- 162 6t017 7 6 
V. 


12/8 lb. 


FOUNDRY TRADE JOURNAL 


RAW MATERIALS—PRICE LIST 
(Wednesday, October 28, 1936) 


Ferro-molybdenum— 
70/75% carbon-free 
Ferro-titanium— 
20/25% carbon-free_ . 9d. th. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 


. 4/6 Ib. Mo. 


80/85% .. 3/14 lb. 
Tungsten metal powder— 

98/99% .. 3/3 Ib. 
Ferro-chrome— 

2/4% car. .. 33800 

4/6% car. 2110 0 

Ferro-chrome— 

Max. 2% car. .. 

Max. 1% car. .. 

Max. 0.50% car. 

70% carbon-free ‘a 94d. lb. 
Nickel—99.5/100% . £200 to £205 
“*F” nickel shot .. ..£184 0 0 
Ferro-cobalt, 98/99% 6/3 to 6/9 lb. 


Metallic chromium— 
96/98% .. 2/5 lb. 
Ferro- manganese— 
76/80% loose £1115 Otol2 5 0 
76/80% packed £12 15 Otol3 5 0 
76/80°, export £10 15 0 
Metallic manganese— 
94/96% carbon-free .. 1/3 Ib. 
Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s, Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, djd buyers’ works. 

Extras— 
Rounds and ne, 3 in. 


and over 4d. lb. 
Rounds and squares, under 
¢in.tofin. .. .. 3d. Ib. 
Do., under in. to, in. .. 1/- 1b. 
Flats, 4 in. X } in. to under 
Do., under in. x hi in... 1/-Ib. 
Bevels of approved sizes 
and sections 6d. Ib. 


Bars cut to length, 10% extra. 


SCRAP 
Heavy steel 3.4 0 
Mixed iron and 
steel 3.0 Oto3 2 0 
Heavy castiron 218 Oto3 0 0 
Good machinery 3 2 6to3 5 0 
Cleveland— 
Heavy steel 3.0 0 
Steel turnings 250 
Heavy cast iron 3 5 0 
Heavy machinery . 3.7 6 
Midlands— 
Light cast-iron 
scrap 212 6to2 15 
Heavy wrought 
iron 3 5 Oto3 7 6 
Scotland— 
Heavy steel 8 
Ordinary cast iron 3 4 O0to3 5 0 
Cast-iron borings .. 229.9 
Wrot-iron piling .. 0 © 
Heavy machinery .. 
London—Merchants’ buying prices, 
delivered ame 
Copper (clean) oé . 35 0 0 
Brass -- 2110 0 
Lead (less usual draft) 
Tea lead .. 
Zinc - 910 0 
New aluminium cuttings . 74 0 0 
Braziery copper .. - 32 0 0 
Gunmetal .. -- 3300 
Hollow pewter... -. 14 0 0 
Shaped black pewter -- 110 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No.1... 77/6 
75/- 
74/- 
Forge No. 4 74/- 
Hematite No.1 .. oe 85/6* 
Hematite M/Nos. .. = 85/-* 
N.W. Coast— 
Hem. Glas. .. 85/6* 


97/-* 
Mélteable i Birm. .. 125/- 


Midlands (d/d Birmingham dist.)— 


Staffs No. 4 forge .. es 77/- 
» No.3 fdry. .. 80/- 
Northants forge .. es 74/6 
+ fdry. No. 3 77/6 
fdry. No.1 .. 80/6 
Derbyshire forge .. in 77/- 
fdry. No.3 .. 80/- 
fdry. No.1 .. 83 /- 
Scotland— 
Foundry, No. 1, f.o.t. 81/6 
No. 3, f.0.t. .. 79/- 
Cleveland No. 3, Glasgow 78/- 
Falkirk .. 75/- 
Scottish hem. "M/Nos. d/d 85/6* 
Sheffield (d/d district)— 
Derby forge 74/6 
»  fdry. No. 77/6 
Lincs 74/6 
»  fdry. No. 3. 77/6 
W.C. hematite... 91/-* 


Lancashire (d/d eq. Man.)— 


Derby fdry. No. 3 sa 83/- 
Staffs fdry. No.3 .. es 83/- 
Northants fdry. No.3... 81/6 


Cleveland fdry. No. 3 83/- 
Dalzell, No. 3 (special) 102/6 to 33/6 
Glengarnock, No. 3 


Clyde, No. 3 93/6 
Monkland, No.3 .. a 93/6 
Summerlee, No. 3 oa 93/6 
Eglinton, No.3... 93/6 
Gartsherrie, No. 3 ie 93/6 


Shotts,No.3.. 93/6 


* Subject to a rebate of 5s. per ton under 
certain conditions. 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer’s station for steel. 


Bars (cr.) .. -- 1010 0 
Nut and bolt iron 8 17 6to9 7 6 
Hoops 11 7 6 and up. 
Marked bars (Staffs) - ot. 13 0 0 
Gas strip 6 and up. 


Bolts and nuts, ? i in. 4 in. 
16 0 Oand up. 


Steel— 
Plates, ship, etc. 9 7 6to 9 10 
Boiler plts. 917 6told 0 
Tees 
Joists 9 7 
Rounds and equates, 3 in. 
to 54 in. 10 0 
Rounds under 3 in. to tin in. 
(Untested) 
Flats—8 in. wide and over 9 5 


», under 8 in. and over 5in. 9 10 
Rails, heavy 8 5 Oto 8 10 


oc 


Fishplates .. oe 
Hoops (Staffs) ns 10 2 
Black sheets, 24g. (4-t. lots) 12 0 
Galv. cor.shts. ( . ) 14 0 
Galv. flatshts. ( ., ) 1410 
Galv. fencing wire, 8g. plain 15 0 
Billets, soft. . 6 2 
Billets, hard 726 to7 7 
Sheet bars .. ae 6 0 
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PHOSPHOR BRONZE 


Per lb, basis 
Strip .. a 103d. 
Sheet to 10 weg. 11}d. 
Wire .. 12jd. 
Rods .. 12}d, 
Tubes .. 143d. 


Delivery 3cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Cuurrorp & Son, Limrrep. 


NICKEL SILVER &c. 


Per Ib. 
Ingots for raising 7d. to 1/1 
Rolled— 
To 9 in. wide tol/7 


To 12 in. wide 
To 15 in. wide 


1/1} to 1/7} 
1/14 to 1/74 


To 18in. wide .. 1/2 to1/8 
To 21 in. wide . 1/24 to 1/84 
To 25 in. wide 1/3 to 1/9 


Ingots for spoons and forks 7d. to 1/34 
Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 
to 10g. .. 1/4$to 1/11} 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila, .. so 
No. 2 foundry, Valley .. .. 19.50 
No. 2 foundry, Birm. .. -. 15.88 
Basic, Valley .. 19.00 
Malleable, Valley 19.50 
Grey forge, Valley na -. 19.00 


Ferro-mang. 80%, seaboard 75.00 


O.-h. rails, n'y at mill .. 36.374 
Billets .. -- 32.00 
Sheet bars 982.00 
Wire rods 40.00 
Cents. 
Iron bars, Chicago 1.80 
Steel bars 2.05 
Tank plates 1.90 
Beams, etc. 1.90 
Skelp, grooved steel 1.80 
Steel hoops ‘ 1.95 
Sheets, black, No. 24 2.60 
Sheets, galv., No. 24 3.20 
Wire nails ‘ 2.05 
Plain wire 2.50 
Barbed wire, galv. is 2.55 
Tinplates, 100-lb. box . $5.25 


COKE (at ovens) 
Welsh foundry .. 30/- to 32/6 
» furnace .. .. 24/6 to 26/- 
Durham foundry 24/6 


Scotland, foundry i 30/- 
furnace .  25/- to 26/- 
TINPLATES 
f.o.b. Bristol Channel ports. 
I.C. cokes 20 x 14 per box s 18/9 
” 28x20, 37/6 


20x10 


26/9 to 27/- 
183x114 ,, 19/6 


C.W. 15/6 to 15/9 
28x20 —,, 33/9 to 34/- 
22/6 to 22/9 
a 183x14 ,, 15/3 to 15/6 

SWEDISH CHARCOAL IRON & STEEL 

Pig-iron .. £6 0 Oto £7 0 0 

Bars-hammered, 

basis .. £16 0 Oto£l6 10 0 

Bars and nail- 

rods, rolled, 
basis .. £1515 Oto£l6 0 O 

Blooms .. £10 0 Otofl2 0 O 

Keg steel .. £25 0 Oto£28 0 0 

Faggot steel £18 0 Oto£23 0 0 

Bars and rods 
dead soft, st’'l1£10 0 Oto£l2 0 0 


All per English ton, f.o.b. Gothenburg. 
{Subject to an exchange basis of 
Kr. 18.16 to £1.] 
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CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


13, RUMFORD STREET, LIVERPOOL. 


4 


ZETLAND ROAD, 
MIDDLESBROUGH. 


FOR EVERY TYPE OF CASTING 
REFRACTORIES — COKE — SAND 
FERRO-SILICON—FERRO-CHROME 


NON-FERROUS METALS 


CENTRAL CHAMBERS, 
93, HOPE ST., GLASGOW, C.2. 
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Notice 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


(A remittance should accompany instructions.) 


AGENCY 


AGENTS with first-class connection with 

Foundry and Allied Trades wanted in all 
districts to sell Pneumatic Chipping Hammers, 
Grinders, Sand-Rammers, etc., of world-wide 
repute.—Address Box 940, Offices of THE 
FounpRyY TRADE JournaLt, 49, Wellington 
Street, Strand, London, W.C.2. 


SITUATIONS VACANT AND WANTED 


MACHINERY 


Foreman desires change. Broad 
experience with machine-tool and general 
engineering castings up to 30 tons; modern 
production methods; practical and technical 
training. Real live man. M.1.B.F.--Box 964, 
Offices of THe Founpry Trade JournaL, 49, 
Wellington Street, Strand, London, W.C.2 


EEN, energetic, , young Northcountry _ Foun- 

dryman, 27 years old, requires Executive 
Position. Any district. Experienced iron and 
steel. Thorough practical and technical train- 
ing. First Class City and Guilds. Full details 
gladly given.—Box 954, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


OREMAKER wanted by Staffordshire firm 
of Ironfounders. Man used to good class 
medium cores required. Continuous employ- 
ment. Reply giving age, experience, and terms 
required, to Box 966, Offices of THe Founpry 
TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


NOUNDRY Foreman wanted with sound 
practical knowledge of casting varied sizes 
of chilled, grain and alloy rolls. Conscientious 
man and previous experience in handling labour 
essential. Good salary offered. All applications 
will be dealt with in strict confidence. Write 
stating age, previous experience, and give refer 
ences to Box 968, Offices of THe Founpry 
Journal, 49, Wellington Street, Strand, 
London, W.C.2. 


GOVERNMENT OF INDIA. 
PPLICATIONS invited for thie 
appointment of Metallurgical Inspector in 
the Indian Stores Department. Candidates 
must be natural born British subjects, or sub- 
jects of an Indian State, and not less than 
35 years of age. They should possess academic 
qualifications in metallurgy, viz., a university 
degree, A.R.S.M., M.I.M.M., or an equivalent 
qualification. They should have had at least 
ten years’ experience in manufacture or use of 
iron and steel, including actual experience in 
iron or steel works; first-hand knowledge of 
modern methods of research; direct acquain- 
tance with methods of inspection ; knowledge of 
recent developments in iron and steel and in 
the industry generally, and ability to administer 
a metallurgical inspectorate and to organise 
the work of trained assistants. 

Pay.—Rs. 2,000 a calendar month (Rupee 
Is. 6d. approx.). Free first-class passage to 
India. Conveyance and travelling allowances. 
Provident fund. Further particulars and forms 
of application may be obtained, on application 
by postcard, from the High ComMMISSIONER FOR 
Inp1A, General Department, India House, 
Aldwych, London, W.C.2. Last date for receipt 
of completed applications, November 13, 1936. 


ELTER able to operate and repair 
Ke Héroult-type electric furnace for grey 
iron and steel. Newfoundland. Temporary or 
permanent.—Replies to Box 958, Offices of THe 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


No: -FERROUS Metal Refining | Works need 

young Metallurgical Chemist, able to 
analyse accurately. English nationality with 
knowledge of German. State full details of 
experience, age, salary, etc.—Box 956. Offices of 
Tue Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


TEEL Foundry Metallurgist required | “to 

supervise a 3-ton electric furnace and con- 

pal moulding floor. Works situated North- 

East Coast.—Apply Box 952, Offices of THE 

Founpry Trave Journat, 49, Wellington 
Street, Strand, London, W. 0.2 


QAND MIXERS AND AERATORS.—The 

Breakir Centrifugal Machine is 7HE 
machine. Outputs 10 ewts. to 8 tons per hr.— 
W. Breatexy & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


GAN DSL ING ER wanted, small tractor type 

for ramming small boxes. State age, con- 
dition and price.--Box 942, Offices of THE 
Founpry Trade Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


ANDSLINGER Moulding Machine,  stan- 

dard portable type; very little used and 

in first-class condition. Particulars from 

LIGHTALLoysS, Ltp., St.  Leonard’s Road, 
Willesden Junction, London, N.W.10. 


A JR FURNACE, suitable for meiting metal 
se for blackheart malleable or steel, for sale. 
l‘irst-class condition; not been used. Offers 
solicited.—Box 938, Offices of THe Founpry 
‘TRADE JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


EW Dwarf Cupola, to melt 10 to 15 cwts. 

per hr. New Worm-geared Ladles, 5 tons, 

25 cwts., 15 cwts. and 10 cwts. capacity. 

Ungeared Ladles, 15 cwts. and 10 cwts. 

capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabiuet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in. 
dia. 

All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S.C. BILSBY, a.M.1.c.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 
One ‘‘ Pridmore’’ Pneumatic MOULDING 
MACHINE; type ‘‘ EV ”’; take boxes 2’ 6” x 


No. 6 ‘‘Ajax’’ Pneumatic JOLT-RAM 
ROLLOVER MOULDING MACHINE; take 
36” x 24” boxes. 

Babcock W.T. BOILER, of 4,356 sq. ft. 
heating surface; 150 lbs. w. 

VERT. COCHRAN BOILER; ¥ 
100 lbs. w.p. 


Write for ‘‘ Albion"’ Catalogue. 
‘Grams : ‘‘ Forward.’’ “Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS 


DATTERNS FOR ALL ENGINEERING 

REQUIREMENTS. Large or small, let 
us quote you.—GENERAL PATTERNMAKERS, 5, 
Fountain Street, Morley, Leeds. 


MISCELLANEOUS— Continued 


BUY SKELMERSDALE STRAW ROPES, 
double-stranded, specially spun for core-making, 
prompt delivery, direct from the makers. 
SKELMERSDALE STRAW ROPE WORKS, 
Moss Srpe, SKELMERSDALE, LANCs. 


AN old-established Midland Engineering 

Works is open to consider a fixed volume 
of iron casting work. Castings up to 15 tons; 
limited machining available. Please address 
inquiries to Box 960, Offices of THe Founpry 
Trape JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


EA SAND.—30 tons weekly wanted, delivered 
b Falkirk ; would consider six months’ con- 
tract. Send price, etc.—Box 962, Offices of 
Tue Founpry Trade Journat, 49, Wellington 
Street. Strand, London, W.C.2. 


GENUINE Southport Wind Blown Sand, 
which makes best oil-sand cores. Prompt 
deliveries by road into works. 
JOHN LIVESEY, 
Sanp MERCHANT, 
SOUTHPORT. 


\LUIDITY TESTS.—Patterns for these tests 
as described in F.T.J. of September 24 by 
Carl F. Joseph. Made in aluminium from our 
master pattern. 35s. per set. We shall also be 
glad to have your inquiries for patterns in 
hard or soft woods for all kinds of engineering, 
large and small.—Furmston & Lawtor, Pattern 
Makers, Letchworth. 


*Phone: 287 SLOUGH 


MOULDING MACHINES 


FOUR ADAPTABLE machines in good 


condition. Price £14 each. 


Two No. 6 Ajax 36” x 24” jolt pattern draw 
machines. Price £55 each. 


36” Metal Bandsaw, as new. Price £25, 
?” Nearly new Git Cutter, foot operated, 
Belt Drive. 

15-cwt. Pooley Portable platform weighing 
machine. Price £12. 


50 A.C. Motors & Compressors. 


PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, 


14, AUSTRALIA ROAD. SLOUGH 
BUY FROM ME AND SAVE MONEY! 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 


Practical Advice Free 


Cc. W. COLEMAN, 
156, STRAND, LONDON, W.C.2. 
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